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m^M 1 1 , ^ 

[If 3j£« 2 ] _^ 

(a) XI* (b) KSB«OjHS^ 0 

( a ) @£^iJ#-t 1 £5F £ m^IB^i] * Mte^-o 

(b) BE^J#^lfc^$*La&*BB^J:a»ibfc&DNA, UiSfDNA tfflffi^^ll 

m^m 3 ] 

(a) 3U± (b) ^IBmomfS^-o 

(a) @E^lJ#-t 1 ^StL&m^SB^JOd 2 5 3 ^v^Ll 6 9 8f@«M^J^ 

(b) i^^fi^m.&mn(Dd 2 5 3&v^li 6 9 sti^Ms^i^ 
a eTOm^fn^^^^i-^^-^a^s*^^^^^®^ 3 - K-t*> Tub 

(a) Xtt (b) ^IBftcDilfST-o 

(b) KTF-zti&T* smmm<v lmxat^^r^ ^ 

[f»^« 5 ] _ 

MB^iJ*^- 3 fc^ $ ti /i^^^DNA O^f IX i± |>^v>(ii|DNAt 

5ft <D at {ST o 
[W« 6 ] 

(a) Xt± (b) fcSBf&WiHSTo 

( a ) BB?!l#-^ 3 $ ti& &2£IB?!) Sr^t" %> 3kfc=f- 0 

(b) @B»-^3 H^$tL^m»lB^J^^^^.DNA, XttStDNA tffit^l^M 
E?iJ^f)*l)DNA^ h V > j. > > &#=#-<:vW "7*V ^>f X-f^atfe-T-o 
[If 7 ] 

(a) XS± (b) Kffif^MH^o 

(a) SB^!]*-^ 1 ^^ft^^mmoo 19 4^v>L1 0 6 6fg©t»J^ 

(b) SB£iJ## n'^$^*^*Se^J^d 19 4^v^L 1 0 6 6#BO£L2feIB?!l#> 
[l»«8] 

A eiglSmilftSSvS'I*^^"^^^- 3 ^**^^^^^^ 5C£^- Ki"*> TsB (a) 
Xii (b) ^IBf^jfrfSTo 

( a ) @B£iJ#-§- 4 £ T ^ J WMM ^^^/^tf<l 
(b) @B^!j#-^4 l'5F£*L&7 5 ym@B^!j^ liII«^±OT5 
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^aS-l 5 fcJFS fuSiMfcK?!!* * & D N A<0^»Xtt-«> *4VMii*DNAfc 

/fxt, * o a 5 mmmmwmmm^ * * -r * * a, « < « * = - k -r £ * - a &m a 

(a) 3U± (b) I'lEm^mfS^-o 

(a) @B^iJ#^- 5 KftZfr&VHkWffltt't&titttro 

(b) SB3W§-5 fcjj^StffeK?iJ*<bfcaDNA. Xli3*DNAi**W4I*E?l! 

(a) Xl± (b) tfBftoaWS^o ^ q 

(a) nm^5<<~*2tLZ>Mmm<Ddib, 3 7 5 ^ll 8 2 9#BO:feft3£Se?!l& 

( b ) mvm-w 5 \zmztL&&&mM<o 375^1182 9fiott*s^i* 

f,f^DNA, XfiS&D N A fcfflttft&ttXIHRI* * 4 D N A t * h V > v * > h * 

^-e/N^f -7-1; y <i X't&titffrf-o 
(a) 3ua (b) ^lemosis^o 

( a ) @B^J#^- 6 ti& 7 5 y aftBE?W3&» h 4 & A/tf < ®> 

[It^Tl 13] 

1**31 i~i2 <7)M^^ i m KmmvMitt c^t3-F?wm(io 

[W*^ 1 4 ] 

J^TO (a) X&4 (b) lB*cO/i A,Jf < «o 

( a ) mb^j#-5§- 2 ft* r 5 y mi^w e> a * a,# < ®° 
ftkte * ^ A/ tf < Ko 

[W^ 1 5 ] 

&t<v (a) xi± (b) iamo*rA,Jf <«<> 

( a ) IE^iJ#-^ 4 § fLi 7 5 y @tSB^iJ & * * A, 1* < ®° 

(b) BB^ll#-^4 fc^3*L*T5 ymSB^iJ^isv^T, mx»*^©7'$>'»#l 

«r ^Tf ^ A, if < Ic 
1 6 ] 

(a) Xli (b) fBm<7>A:/Uf < Jto 
(a) @B^J#^"6 £^$*l£T5 y»BBy!l*fe4SfcA/tf <Ko 

nx, Rxr/xiiwiN-ztitzT* smMmfrbK*)^ A5TOm^» 
* m-t & tz h if < So 

[i*ii7] ^ 

IffM 13-16 <7)#tt^ 1 ^lmB^c0fc^^ o < 5t*Kflfc-f SSC^o 
jl^^j^ 18] 

Wtt < t ^it^Ji i~i2 (Dfiitifr i ^icfamwstfsT-^-^tfffi^^^ia^^ ^ -° 
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m$®i 19] 

^4 < fc i>m^M i~i2 coMtL^ i ii^famomfs^-^SAL-c^^^Kte^o 
umm 2 o ] 

< t ^m^m i~i2 i iMjzmm^mtttf^mm^Mxziitzmmvf 

[|»^ 2 1 ] 

< *> 1**131 1-12 ©flTtL* 1 :fifc:8B«<B»^#$^rfi&fc:SA$*U HgJ»m 
[fit M 2 2 ] 

ft^Jl 2 0 3Ui 2 1 HIBf5©S[W#^>*5it#*l'o 
2 3 ] 

°[»*^2 4] 
2 5 ] 

< t i>m-mm 1-12 1 m^mm.oMU^m^rmwmm.m^^ & 

[W 2 6 ] 

it 1-12 o-fijtL* 1 igfcsafcoa^y-twistta^a < uvv&wfflxiit*: 
2 7 ] 

2 8 ] 
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[0 0 0 1 ] 

j£$&Wt±, ^=-r=T^r (Marchantia polymorpha) ^(DJFmmtfi^fiC&l&fc^, ~t 
[0 0 0 2 ] 

T?*yyn, x-J ws<>9^>m (&t\ m± tepaj tmz-f&) ^-mmpf 

mumWM (Polyunsaturated fatty acid; PUFA)Ji, t: h iZte^XW^Z^'ist LtzM 

[0 0 0 3] 
[0 0 0 4] 

77+ K^gt&^E P Ait, ZtL^tiV J -^mRZFa-V ; ]/>m*M&t LT, A 

tL* t#£e>iL-cv^ 0 ztih<DBu&i±, ^tL-ett. A6jiira^i&fn^« (j^t, r 
A6^i«iwj tn&iBi-s) . a 6 itiwiyo^sifi (j^t, [a em&i&Mmm 
j x^a sstrom^w^* cmr, fa s^i&fnfki^tj fcn&ia-t-a) 

[0 0 0 5] 

* (#N#ff» 1 ~ 1 3 #M) o Sfc, £*Lf>OA 6^SfrftHbIP 

[0 0 0 6] 

frlfcm 1 6 #bs) o 
[ 0 0 0 7] 

MM (Saccharomyces cerev i s i ae) iz it , ^7T/ =f JBB St CO T ~> frto&Wu iz Hf 

4tSEL0 2SfiOTL0 3lfi^L (»ttl7#M) , A6iJW 

^ - 7" h TvJVC o AMit (KCS) ^frtSo ftfiS^ 

A6M®^S«afS^W®EL0 2/EL0 3ilfg^-tt, KCSJtte^fcO 
«#J&M±Ol3#fiJi 1 <btt&^ (##M1 51^1 6#HS) 0 
[ 0 0 0 8] 

iy f 2o#i) o a 5 7FmMmmvWMit& 6 7fmMmmt&MLT33*), n*sb^ 

tK fc* 7'J n-VftStiTV** 2 1~24#M 
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) o 

[0 0 0 9] 

m±W$0te> (3^*iWKBryophyta)) > ^fitftSOt^WI 

■fe>iMH(Bryosida)) , *>f» O ^IH(Hepaticopsida)) X^;^«0 3oo^ 

archantiidae)lcJSLTV^ 0 ±153 o©/*-^ 4 HE 3 KJi, 

* § < s& * 2 5 mm) c 

[0 0 10] 

ftHMfc^OM P FAE2OTpFAE3 WW* £ *LTV* £ 2 6^1^ 2 

7#M) 0 L^Lfcd*^ Mp FAE 2RO f Mp FAE3 l±A 6«ftS«»*3»ferf--Ctt 

[0 0 1 1 ] 

T v> & 3&», 7 9 * K E P A#<7?. C 2 0 J^JiT^lfrM 4 JK±<0*JK^<&tfnfltIS* 

E2 4 #B1) o 

[##fr^Oi£l] Eur. J. Biochem. 269, p4105, 2002 
imm$:m2] Plant J. 15, p39, 1998 
[##fr^ClSt3] Eur. J. Biochem., 267. p3801, 2000 
[##ff«4] Proc. Natl. Acad. Sci. USA 94, p4211, 1997 
[##lr»5] Lipids 37, 417, 2002 
[##fr^Ci£6] FEBS Lett. 542, plOO, 2003 
[#Mf Kvfcft 7 ] Whitney et al.,Planta Epub 2003 
[»ttt8] Lipids 34, p649, 1999 
[##fF»9] Gene, 238, p445 1999 
[#M#¥F» 1 0 ] Biochem J. 330, p611 1998 
mm^JCffitl 1] Plant Mol. Biol., 22, p293 1993 
[WWVfXWtl 2] Biochem. Biophys. res. Commun. 255, p575, 1999 
[##^f 1 3] J. Biol. Chem. 274, p471, 1999 
[itlfttl 4] Proc. Natl. Acad. Sci. USA 97, p8284,2000 
[#fMl 5] Proc. Natl. Acad. Sci. USA 97, p6421, 2000 
[^iHMl 6] Plant J. 31, p255, 2002 
mmttWtl 7] J. Biol. Chem., 272, pl7376, 1997 
imm^Wtl 8] Plant Cell 7,p309, 1995 

9] J. Biol. Chem. 273, p29360, 1998 
[^#M\fclR2 0] J. Biol. Chem. 273, pl9055 

1] FEBS Lett. 439, p215, 1998 
I^fM2 2] Arch. Biochem. Biophys. 391, p8, 2001 

3} J. Biol. Chem. 274, p37335, 1999 
[##M2 4] J. Biol. Chem. 278, 35115, 2003 

[##tr^difc2 5] HYPERLINK "http://www. nibb. ac. jp/ mhasebe/Physcomitrel la. h 
tml" http://www. nibb. ac. jp/~mhasebe/Physcomitrel la. html 
[##fF;£ii£2 6] Biosci. Biotechnol. Biochem. 67, p605, 2003 
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HE&W£Wt2 7] Biosci. Biotechnol. Biochem.67, pl667, 2003 

mwtfm&v x d t-t&mm] 

[0 0 12] 

>-m^ e p A^o^jK/FMJiiJKmfi, ^t-i*] k * w&^-t & t ? & 

[0 0 13] 

-Tr&& 0 ^^^I^cOitfS^-^Hil^^r^^^ ±.m&WWFXm2 4<7)X7 K 

1- & t> *, a 5 Tfmmmmmtt, a 6 yFmmikmmm.ittRzr a 6 

ftilijtilfS^Srifltff-f & £ 1 3&»-c § tus\ c: fLf> <^a^*ffi[igj jr^A-T * - t iz x *) . 

77+F VgK 3 E P A«%l*l^» i < «ff £ tL& £ tmWX £ & o 
[0014] 

t ?Z, =f^r t m £ 3 ^fit^CD t^7'J =f^*» <b 5± A 5 ^J&^tHbS^iftfc^ A 

6 ^Ml^itfS^&tf A 6 llilillisi 1 ^^ n - >1tZitX^2>fr\ H=- =r^r 

[0 0 15] 

^mmit, ±mfe^<vmm&jzm.&-%-£ti?z$>(Dx&<>x, ^toBmit, -^mwm^x- 

7 7 * K VW.*? EPA Srfejg L#& , -tf- r/<$r (Marchant ia polymorpha) S*<7)^i^fD|| 

[0 0 16] 

^fmm^blt, ±m&nm*Mi&t&tz&l l zm.1gMML?z%i3^ ^f-=f^ (Marchantia 
polymorpha) £l3k<7) cDNA^n->^^ ±|B A 6 ^IfefDf k^*, A 5 ^fD-ffci^ 

25. a §m.9M9Mm*^~ v-r^m^^n^, WK^nh^mi^^^ $ j-^-m 

itnmm (Pichia pastoris) KmX LT^JJ$^^» Z t \ZW&% L. ^tL^OiitfS^-^M 
^$^^fc^ii°< fh-^rfi a S^M'fh, A 5 ^^25.^ A 6iftSM^^P«M 

tt*^r-r*dtsr^,mL. *ui*^tji:Sofc, -t^t?*,. MTomji 

[0 0 17] 

(i) mm^i tzmzK&i&mmfrt>%2>v~NA<D£rmjii±—n, &£w±^d 

ffifE# 2004-3106484 
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[0018] 

> TIB (a) X« (b) tlBttoAfe^o (a) E^#^ 1 fc^SfrS&afeBBBI 

mu^o ( b ) mm^ 1 ^ $ nzmmm *• e ft * d n a , xasnDNAtftiw 

fttttifeK^feftaDNA*:;* h V h ft&#TVW XV ^^Xf^l^o 

[0 0 19] 

(3) A 6mffim^tbffilkffi&*mi-&^-^B^&^<Dtz/»tf <«£n- K"t* 

> TIB (a) Xii (b) KfB«tf>:t£^-o (a) @B^!l#^- 1 fcjjsS tL^m»@B^!l<7) 3 

2 5 3 ft LI 6 9 8#B<B:£*K?lJ£#-*-*at^o (b) @B?iJ#-t 1 K^StL-saafe 
nm?>d *>> 2 5 3 ftv> L 1 6 9 8#SO«3lfBB2?!l**feft*DNA, liiSiDNAiffi 

[0 0 2 0] 

(4) a 6J©JKm^fl&ffi'^fc^&^4*^r■r*■^?-^BfeWft*©fe^^^ < ®£a- k-*-* 

s TIB (a) Xl± (b) tSBIRoat^o (a) 2 K&Zth&T $ SWLWfflfrb 

ft S A,fi° < ® ft a - K-T £ itfS^-o ( b ) @e^J## 2 K^c $ *L* T 5 y ^IB^iJO l fflX 

[0 0 2 1 ] 

(5) @B^!]#-^3 K^StL&aUfelB^J^&ft&DNAO^filSXtt— &£W2^gCD 
NAfcffi«fl9ft**IB^I**feft*DNA<7>^«R5Ctt— HJ>yx> hft&#-C^>f 
X V NXU a 6 JBt&K&SSSffite * ^* < «* a - -If- a^ a 

[0 0 2 2 ] 

(6) a 6J©l&»«^ft3Eft^stt**•f•*'^?-^Bfe»fi*(ofe^^^< K£a- k-^-s 

. TIB (a) Xfi (b) tElRojtfe^o (a) SE?d#-§-3 K7jiZtL&m&Wffl*:*rt& 
atfS^-o (b) SE^iJ#^-3 ^£tL£i£S@e^J^ft&DNA, XliifDNA fc«8<] 
ft**E?iJ*e)«rJDNAfc^ h V ^xV h ft*#TVW /'J ^^Xf^ilf^c 
[0 0 2 3 ] 

(7) A 6ltKmffiftMg©tt*^1-^^f-3^B^%a^c07t^{f < S^n- K-fs 
, TIB (a) Xf± (b) ^IBmoitfST-o (a) IE3W§- 1 fcspS tL^»^*@fi^JO ? 
194^^Ll 0 6 6fl com*aB^iJ «r^1" 4 mfSTo ( b ) SE^iJ#-^ 1 $ *l* £36 
IB^JO?^, 1 9 4ftV^L 1 0 6 6#gOtt*IB2Wbft<&DNA, IttitDNA^ffl 
ttK)ftilSSB^J^^ft4DNAh^ h V >yx> h ft^fe#T»^W XV X'f Xi-^itfSTo 

[0 0 2 4 ] 

( 8 ) A 6 JSira$Ift®ft©tt^^-t * * - X^ I&3fcO tz ^ }£ < K a - F-T ^ , TIB 
(a) Xti (b) fcBBJROHtfe^o (a) @B^J#^"4 *L& T 5 y BMBEI^fc ft* it 

/Uf<f?, (b) SE^J#^-4 t^$tL*T5 JWgm<r> HHXt±-C-*LjBl±OT$ 

fSTo 

[0 0 2 5] 

(9) @B^J#^-5 Jw^StLSa*BB2ni*e>4*DNAO^BSXti— ^^V>aSfD 
NA4:3|a*tfl9ftttafeBE^j3&»e)ft-BDNAO^«Xli—«Bfc^ h V y*J*> h ft*fe#TVW 
X-f X L, A 5 lei&milftMftfgtt^^-f * fc/Uif < ® * a - Vti ^ g 

[0 0 2 6 ] 

(i o) a 5llKmT»<^:Sf4^^•1-4-^f-^g^^i;a*ofc^(± 0 <K^^- K-f 

TIB (a) Xti (b) KfBIRoDiHS^o (a) @B^J#-^ 5 &C^£ tL&:!£«@B?!l£*1- 
fcfc^Fo (b) I£?!)#^5 K^t**E?J*&4*DNA, XiilMMD N A £*BTOft 

tt*E?8j&» e>44DNA^b'^i;i>h ft w x u x-r x-r a a^p 0 

[0 0 2 7] 

ffilE# 2004-3106484 
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(11) a 5ffiJffiK^^^^kfiHtS:*•^■**-^B^*a*w?^:^^^< jf*a- k-*- 

TIB (a) 3U± (b) fc|B3R<DjW£^o (a) 1E^J#^ 5 fcj^S *t*«£*HB9II© 5 
, 3 7 5 4V»L1 8 2 9f IOtt*E?Jttti*^fo ( b ) @BM## 5 fcjgsS tLS^L 
3£BE?!lO? 3 7 5 &V*L 1 8 2 9f@©tISe^J/5^^I.DNA> XJA^SCDNA fc 

o 

[0 0 2 8] 

(1 2) A 5jreflfeBft^fi&^<bM^^^^^>'l?— =^^§^^^5^^^^*^ < Sf£3- Kf 
TIS (a) X« (b) fcflBlftoat^o (a) @B^!l#-t 6 T 5 </ BME?!Ij&» 

[0 0 2 9] 

(13) ±12 (1) ~~ (12) ^tL^^fsm^itfS^^JioTn- FStL&^fdX 

So 

[0 0 3 0] 

(14) JiT© (a) Xlt (b) Kfi<0;fc/,tf<Jto (a) mm&-%2K7F-ZtL2>7$ 
^S&IB^fcfcSfc/Uf <So (b) IE?!l#-^2 ^$W75 SWXEfflK&^X^ 1 1@ 

"9 . *»o , a 6 mmm^mmmn. *^-t & tz ^ a < « o 

[0 0 3 1 ] 

(1 5) mTO (-a) Xl± (b) |S«W^Aii°<®o (a) HB^J#-^ 4 ^ § tL£ T 5 
yi^lJ^?)^S/c^lf<fo (b) @B5 r 'J#-^4 t^§*L4 7 5 S&mMKi3\,*X^ lffl 

[0 0 3 2] 

(16) MTO (a) Xl± (b) fB«<Z>fcA/if <5to (a) 6 C^StLST 5 
/miB^k&^/UiXSCo (b) I2?tf#-S§-6 tej^SfL&TS ygfeBE^fcfc^T, 11 

[0 0 3 3] 

(17) ±ib (13) ~ (16) <7)^prtL^^c|B«0 7^:^^i 0 < »^fimi-^feL#o 

[0 0 3 4] 

(is) ^i?«r< t^±iB (i) ~ (12) (D^ti^Ktmomi^^^t^m.m^m^ 

[0 0 3 5] 

(19) />&<i&±fe (1) ~ (12) 0#tL^fB«5cO«fS^£^ALT£&5£Jf 
[0 0 3 6] 

(20) 4?*< fc%±ia (i) ~ (12) offiKfrKmm<Dmtt&%w^Mteiitxz 

[0 0 3 7] 

(21) 4>&< fc«>±ia (i) ~ (12) comti^^mm'DMi^^mmm^mx^ 

[0 0 3 8] 

(2 2) ±12 (2 0) Xi± (2 1) t|B*<0**'»«)*Jt*i-«-o 
[0 0 3 9] 

(23) ±12 (2 1) Kmm^m^faxmmfe<Dm.mzm^&mmm&mi3mo 

ffitE# 2004-3106484 
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[0 0 4 0] 

(2 4) ±ib (23) ^mm<Dmsjjm^.m^mKx^)%btitz, y -^y^>wt. 

[0 0 4 1 ] 

(25) 4?fc<tfc (i) ~ (12) (Dmi^>K%m,<Dm^^m^xmmmm.^^k 

[0 0 4 2] 

(2 6) ±IB (1) ~ (12) <DWtLfrKffltt,<Dfc& : ?'Ki$V&&& < fcfc— 

ss^ij x i± -e- © w sb^ij * y° n - r l r ffl it mttWi m #? *o 

[0 0 4 3] 

(2 7) ±SB (1 3) ~ (1 6) <DWtLfrKEM<DizM£ < j?£fflV>T , ^ 
[0 0 4 4] 

(2 8) ±ib (27) Kmmox? i )-->y%&i-£vnbtitzm{z : ?-jitemWo 

[0 0 4 5] 

at^F- * » x ra h# k $ * ^ k , * * * * stfs^- & $ * 

[0 0 4 6] 

Sfc, ^HMl-#*^®ISm#f±> 79+K>SW3t^5'i'i>S (EPA) ^ 

[0 0 4 7] 
[0 0 4 8] 

aT. 7 5 ^ k ^titFi^ 3 1 ^ > ^ x >t (epa) <D&j&m$&, ^s&wk^s* 
^mMKfa&mttJkrfizMt < nmm^m (mm®.) ^^^M^rnHj-r 

[0 0 4 9] 

(1) 77^K>tStFx/f3f^>^x^ (EPA) <7?-£-j£^g& 
7 7 ^ K 3 1^? > ^ x >f (EPA) 5±> **LWV y-Tl/flfcRtfa " U 

y uym*&&£LX, A 6/ft6t5ftHk A 6 iH^MftW A 5>ftfe$Hbi:V>3 3o©l» 

A 6«RffiW*3tO r A 5>F<&5fiHt*3lffc: J: <9 jtt*§tL N -etL-TtU n-6^S& (T 
9*K>t^8») S.^n-3^ (EPA^M) fcWftiTV^o 
[0 0 5 0] 

t *l* a 6 Tfmmmm, a e «ftffis»*aa e . a 5 ^ttfti 
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*>, A6»«ii, E-6gKf«vy-;H (18:2D 9 - 12 , 18f±i£lt»^U 2 

>m (GLA; 18:3D 6 - 9 - 12 ) CiiL, n-3g^ti±a-'Jy (ALA; 18:3D 9 - 12 - 15 

) ^fT'J K>m (STA; 18:4D 6 - 9 - 12 > 15 ) fcggg|"t-*o A6il®Sf*li, n-6 
Hl&-ei4GLA£v** - 7 -VSlsym. (DGLA; 20:3 A 8 - n - 14 ) «$&U n - 3 
iiSTA^^^ h y^ym (ETA; 20:4 A 8 - 1 1 • 14 - 17 ) t:^If§ 0 A 5 ^l&ftHbUJl 

fi. n- 6S]6&-e«DGLA^T7^ F^m (20:4a 5 - 8 - 11 - 14 ) K n n - 3 MS&^iiETA^ 
4 a^-^<y^^ym (EPA; 20:5A 5 - 8 - 1U 14 - 17 ) ^«1"^ 0 
[0 0 5 1 ] 

(2) *^C^Sjtfe? 

c#i&9jfc«& a 6 yfmm^mm^^ 

■^mMizmz a 6 ^fn^#*atfe?-i±, a 6 mmm.^mnim'&z%-f&?zA,tf < j? 

J; v> 0 

[0 0 5 2] 

[0 0 5 3] 

2. K^J#-^1 KfcStL&mSBB^fb&^DNA, XfiiiDNAtWW^MSe 
[0 0 5 4] 

v&zwmti* h % z> d n a ^fr/-^x>h 4 ~f y ^4 x-t %> 

[0 0 5 5] 

4. @S^!]#^1 K^fL^m.^Un<D^) 2 5 3 %^L 1 6 9 8fg«SSS^J^f 
i-^itfS^-o &Js. I£^iJ#-^-l &c^£tL&:i^SE?!]0 2 5 3 &v>L 1 6 9 8#iOiMS£ 
^1 fi - 2t'^$tL^T5y gfege?!) ~&%>tzA,\$<s Stic fa.2> & o 

[0 0 5 6] 

5. W^m^l ^m^^^^mm^^ t>> 253% V> LI 69 8fgOM^iJ*f> 

[0 0 5 7] 
[0 0 5 8] 

[0 0 5 9] 

C^I&M^#S A 6 SISM^S^itf^] 

»bj c^A6 m&m&wm&&=¥- it A6 itjewsift©*®^ flm * m-r & tz ^ t±° 

[0 0 6 0] 

1 . ®£?ij#-s§- 3 ^ $ « m^iB^ii £^r-r * itfS^-o 

[0 0 6 1 ] 

2. tC^$tL^^SB^J^e>^^DNA, Xf±^l£D N A hffiffilft&m^ME 
5)*4DNA^fV>yx>f &#5#TVW /'J ^ X-f&itfST-o 

[0 0 6 2] 

3. SB^(1#^3 tc^$ti.^^@E^J^^^^DNA(7)-fP, XliifDNA £ffl : ffi£ft& 
[0 0 6 3] 

4. S5^iJ##3 ^^^tt^m^lB^J^d 1 9 4 %v^L 1 0 6 6fi©t»|^t 
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[0 0 6 4] 

fli-rvw xv xw x-raaws^o 

[0 0 6 5] 
[0 0 6 6] 

[0 0 6 7] 

J: v^ 0 

[0 0 6 8] 

1 . mm^ sizmz iv&mmm & 

[0 0 6 9] 

2. |B^J##5 C^$tL§IIKW s 'b^SDNA 1 X&^DNAfcfflffi&fc&afcBE 
[0 0 7 0] 

3. @B^!j#-^5 t^StL&*3feBB^J*fe«:*DNAO— XiiialtD N A t «S*J& 

aapE3?o^e>4*DNAo— ffifc* h v h**#T?^>f xv x-f x-f-sans^o 

[0 0 7 1 ] 

4. IB^!l#-^5 K7fi2fL&i£&mm<0$ 3 7 5 &v>Ll 8 2 9#g<75^@E^J^^T 
1-*»^f-o @B^iJ#^5 K^5*LSttaiflByiJ0 3 7 5&V^L1 8 2 9#g(7?^S@B 

ti W,$m^7 6^§W7<y mSB^J ^ ^> 7t: A^ti" < MlzMWlc>ti2> ff it "C & * 0 
[0 0 7 2] 

5. IE^!j#-t 5 ^fc^tL&^gB^JO? 3 7 5 &v^Ll 8 2 9#BO*[*iB5!l*»e» 
^^DNA, IliilD N A ffliK^MS^iJ* ^ ^ l» D N A fcX h V >Vx.> h 

[0 0 7 3] 

6 . SB^iJ#-§- 6 £ ti& T 5 y mSB^iJ^ & & * A/If < R * a - F"*** flt^o 
[0 0 7 4] 

[0 0 7 5] 

& t § \z(o^^4 X 1 ; xw a ^jgi^i t ^tsit^o 

[0 0 7 6] 

-hiB^W XV X'f -tf— v a y (is J . Sambrook et al. Molecular Cloning, A Laboratory 
Manual, 2d Ed., Cold Spring Harbor Laboratory (1989) &r|B^£ fiX^&Jjfe^, 

^ tCi^L^^^ |flx.{f, 42°C, 6XSSPC, 5 0%*^A7?K, 1 % S D 
S , 1 0 0 ^ g /m 1 salmon sperm DNA, 5 X t^/W h ^ {f z fz L. 1XSSPE ; 
0. 1 8M Mth'J^A, lOmM VVKtM^A, pH7. 7, ImM ED 
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TA) ifimifhtL&o 
[0 0 7 7] 

±15 R?— ^B&WJ ttt, -If- rf^- (Marchantia polymorpha) £KS5fe£tL&&<D 
T{2&<, -If- =f-^S£SPHf- =f^r g (Marchantiales) teJS^-a&ig&^-g'* ft&o 
9 Monoclea forsteri (Monocleales) , Corsinia coriandrina (Marchantiales) , Oxi 
mitra paleacea (Marchantiales), Ricciocarpos natans (Marchantiales), Ricca huebe 
neriana (Marchantiales), Ricca fluitans (Marchantiales), Ricca duplex (Marchanti 
ales), Ricca canal icu lata (Marchantiales), Ricca bifurca (Marchantiales), Ricca 
ciliifera (Marchantiales), Ricca glauca (Marchantiales), Ricca sorocarpa (Marcha 
ntiales), Ricca warnstorfi i (Marchantiales), Ricca michelii (Marchantiales), Ric 
ca papulosa (Marchantiales) 25 ^Ricca zachariae (Marchantiales) JCfi, JsJtsilifcitlj 
&^mum%ftMd t Jffc-f&Z.tj)mbi-LX^& (Prog. Lipid Res. 32, p 281, 1993#M 

) o zLfLh<o£.mfrb a e^mmimm, a em&m&wmRV 1 * sTfMmimmvmfc 

[0 0 7 8] 

mXl± J tfch<Dm.fr&fr*£'?nhtl2> X 7 & c DNAWADNA&^itLJo $ 

*>K, *§&w<di&{x=?-\u wmmmm (utr) *>e?H"«**-hb?!I mn^?*-w> 

[0 0 7 9] 

(3) ^3§HJM£&£A,(£<|? 

C##&9! fcfS* A 6 ^F^^P-f 7^= tdf < St] 

[0 0 8 0] 

1. ±15 (2) tlStL^fi^^ A 6/F«ff SfS?t iotn- K^tLS 
[0 0 8 1 ] 

2 . @E^IJ#-^ 2 £ T 5 7 mie^ij ^ ^ ?Sr ^» /i tdT < 5C 
[0 0 8 2] 

1 . Jits ( 2 ) Kmn l- Tt^^H^ c#^A6 mMm^mmMi^ Kiota-K?^ 

[0 0 8 3] 

2 . IB?l!#-^ 4 ^£ tt& T 5 7 mSB^J^ <b & & TzA,\t < 5f 
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[0 0 8 4] 

1 . ±15 ( 2 ) fcKtt Lfc#S&98 i:#4A5 ^fttfttft***^!- £ o T 3 - F $ tiZ 

«o 
[0 0 8 5] 

3 . ee?ij#-§- 6 iztfz iiz>T5.; wlwm<o i naxii-e *ULte> r 5 y t#it> 
±m ta 6 mmm^mmmm t a, y /-inxii « - y ^ v 

sf^ffl«:*i*-r*o ±ib ta 5 jura^^fn^ttj tt±, - y - y y vy 

rnj-^v^vg* (EPA) HSS3fe-r*ftM**l*1"*o 
[0 0 8 6 ] 

[0 0 8 7] 

& £ t^U^ #^|5iS$tL^ ^(7)-e(i^v^ 0 

[0 0 8 8] 

«£ o fc#V K^fd-JnStLSa^i: Ltl±, ffO&WT, Hi s^Myc, F l agfC 

[0 0 8 9] 

t-fcs *$kw<D?zM$<m±, m&Ltz*mm<D3kitt (*mw<DtzA,tf<M**-F 

«t U Iffllfe, ^frfc J£«tt«3 titzVm-?& o T J: v> 0 £ fc. ±K«±«BJfit? 

[0 0 9 0] 
[0 0 9 1 ] 

*mf& - fc **-c § z> o ttSUfrft *> 4* £ *l& *> co i± < , <2r^P ^*fe-e«^ 
»*^lffl»tBm^PML, -oifflMm^^^ncT)^, w^.tf*7A4f*fflv>-c» 
ftf tttf ±v> 0 
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[0 0 9 2 ] 
[0 0 9 3 ] 

[0 0 9 4] 

tiL&m#jgZ$m&m§&& (Hashimoto - Gotoh, Gene 152, 271 - 275 (1995) ItH) , PCRft^ 

mmLx&mmKgMmzmAL^mz^i,$<KZftmir%ivm, $>2>w±h?>x# 

[0 0 9 5] 

£ fitz & <d x$> o x $> X v^ 0 0fl x. it MJ». vyfzhi \S < Ri=rj« * f iJ Jf L x*f&W <om 

fc=ffrb^m<DtzA,i$<nz&mvx & 

[0 0 9 6] 

V v 3 >£?t«U gStjeocDNA (^mM^Mi^) %MMi~til££^o 
[0 0 9 7] 

[0 0 9 8] 

V c DNA5-f 7*7 V V - ^>7"tWfiV^ Z<D X 7 %7°u-yt LXlt 
[0 0 9 9] 

ttz, ±&7u--7<Df£&l*, ±^Ltz^£~^^mxM.tJ- temfZtiX^&miiW^fr 
hMUL, |W-3^©y;ADNA (XlicDNA) 9 >f ^9 V - ^ V > if 

[0 10 0] 

*sv»a, rfc^oit^fc^W-f LT, PCR#OiitiI#|£&JBv> 

W&^t/^-e^&o 0flx.lt *mwlfe?»c DNASB^iJcDd ^> 5 'fjj^^3 'fflco 
SB^iJ (X«^^ffiW@e^iJ) ©^*t-etL?it7"7^v-?:ilL, iii^^^^v-^i 
(XlicDNA) f *iICLTP C 1:^, W7°9 A ^-m\Z%i 
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% fi % D N A * m fli -t & - t , * W * -i- tr D N A Sir £ JR» "C § 

o "if 

[0101] 

(5) ^S&Efcfcaat^&tffc/.tf <SCOflJTOfe CfrffiBO 
(5-1) »x.Hij|^*- 

*»W^#*«L«lx.f&^^^-tt, tul2 (2) KlB«Lfc*ll9!fc#*»fc ; y-*'g-tr 
fe^-CfctU*, #tR5fe§tL& tO-Cttftv^o cDNAm^W:IIiia 

[0 10 2] 
[0 10 3] 

<1GFP (Green Fluorescent Protein) £ v- # - Ltfflv\ r^H^O/c < jf 
[0104] 

utK-^o A#lft^i±> Mx.«\ (Escherichia coli) m<DmW, BHS (fcB^ 

Hp-QfcSaccharomyces cerevisiae^ ^Sl^fliSchizosaccharomyces pombe) (Caenorh 
abditis elegans) . T 7 V * *7 ^ 1fz-)\< (Xenopus laevis) (DWWM&^&^f & 1 

[0 10 5] 

ifB&SI^ KMKifA-f £2ffe. i-&*3t>^K4EJfe*fe«»#t-R3fe$^ 

> ffif ©t*^D ^ 01 Cffl i i: ^-e I ^ o tfz, ffJAHT, tf> rt: A, < 

[0 10 6] 

( 5 - 2 ) MMm&fa 

^mit-m&jfmm&mz, mm (2) ^sB*L7t^:i&K^#*at^^A$tL^5C 

te&ft-efctu*, «f Kisses ft* r^SisMU tit, M • Mifc 

[0 10 7] 

*r«Jlx.#&£l^ * * - * * ^ h ,««A L Xl^VMWf & 2f&£ - t iPV § -2. o 

[0 10 8] 
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# -5) o 

[0 10 9] 

££-c [mtttfmmmtfcmxztifzj tit, ^Mmmi^nm^m ims=¥-m$ 

[0 110] 

[0111] 
[0 1 12] 

[0 113] 

e p A^co^^l^n»m* > #1*1 KfSJfc-r Jit ^tl & * o t fcrt* 

[0 1 14] 

. f^I, **v>W\ ^n->^£>, «#ff (^Uxii\ 5J«u HI, % 

IS> 7j;v^, 7n>75^f4if) -€-*l£> fcafet-^RttBHfc* i 

, *>L<f±, WttK*^*^*^^*^*:***^ Xlt, S 

[0 115] 

#^ibjiu mtiMmftvwifctt ft tL&o tifci tit 

otv>4£i*i*t4o Mx.lt **IIIftSi:77^ K>BH»E P A^f ttTV> 

iC77^ Kyf^EP A**** tlSJi'fr^fcW a £ t £ £ o 
[0 116] 

(5-3) iilSBfcAm^ 
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awffojfijRSrM xmmm *&.m-tz> jw c 

[ 0. 1.1 7] 

map h m& £ titz-kmm* T?*r epa <d^m^ < . ^ & © k & a „ 
±M^w.mm)fo<Dn=^, »m^&. 77^K>t^EPAm 

[0 118] 

(5-4) ft# 

LtcdS^, TO> Xfi, ftftcic, i*^tt;flfcfc5Rlffl^§a*#^jfe 

[0 119] 

±ffiff tLtlt fliLtf, 77+K>i^EPA^^tffIt n n ^ 7^;^, ikfrM 

77^K^EPA44I$^iii:J:»), 4|3 

[0 12 0] 

( 5 - 5 ) fltl»BfettLritBfcas*^ 
[0121] 

( 5 - 6 ) jt^tfttiifN^ 
[0 12 2] 

NAf7 y**!*^-*^ P C RH^&ifOc DNASr^n-y^Mv^|fil)#^S[DN 
AvOn71/'f ^<7)^1-^ 0 
[0 12 3] 

-fu-7h LT^V^@E^tJ{±. c DNA^JW^^?>W^^J^iiftt-Sft» 
©JfelCiot^t^it^-ei^o JWfcWfcMU MxiS\ SAGE I Serial Analysi 
s of Gene Expression?* (Science 276:1268, 1997; Cell 88:243, 1997; Science 270:4 
84, 1995; Nature 389:300, 1997; *H#i^||5, 695, 937 -§-) ^*mf& iH s t^ 0 
[0 12 4] 

[0 12 5] 
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[0126] 

^tz & ©tdbWfiv^ 
[0 12 7] 

( 5 - 7 ) 

K£#CJKfc Lt, £:%l<D-ftm~ ± <9 ^ n - 7 Jl'ftMIOUi^ -/ ^ n - 7;W5vf££: Lt# 
hti&ffifr-e&Zo ^WD^mtLXit^ » (Harlow^O TAntibodies : A 1 

aboratory manual (Cold Spring Harbor Laboratory, New York (1988) h Sftf h<D 
n->#L# ;W7V K-v iELISA,fitl&tt(l991)J ) ^|Bl£co7J& *i& 0 

[0 12 8] 

(5-8) ^ V --^^ft 

5§ tz& & tz ^ tf < w<z>m& ( a 6 7pmMm&, a 6 ovx sas ^i&fn 
ftv^tt) Sr-flesft-t -2> i ^ ^ti©7 * v - - > s?zmbf& z t § & 0 

[0 12 9] 

o 

[0 13 0] 

[»tM] 
[0131] 

^^&M^i3V>T, ^Ufe#ftt4, *H'Bfe>:feV>R&«K Molecular Cloning(Sambrook et. 
al. Cold Spring Harbour Laboratory Press, 1989) &CfE*£ tLTV^^fe^^-o tz 0 

mmm 1 : e ^3£fn«st«fs^o «:) 

i*LtT?t^n--^^$*LfeA 6^*^*fc**©7$^»IByfl<0JfcRfcJ: fj % 7 5 J 
miB^JTrp - Trp - Lys - (Glu/Asp) - Lys - His - Asn (Efll*^ 3 7 ) &OTrp - Phe - Thr - 
Gly - Gly - Leu - Asn (@E^J#-f" 3 8 ) £ *LT ^it ifit>fr^tz 0 £ T\ -If - rf 

ttoA 6 ^^fb***^ a ±ibot^ ymMe^'J^^- k-t&t 

d A 6DES - F 5' - TGGTGGAA (A/G) GA (A/G/T/C) AA (A/G) CA (T/C) AA - 3' (SB3*J#-^ 7 ) 
d A 6DES - R 5' - (A/G) TTIA (A/G) ICCICCIGT (A/G) AACCA - 3' (@B^iJ#^- 8 ) 
(ll^/y>, () flfilMfeoaUfe) 

IfcH-fcttE&iHHf-:** (Transgenic Res. 9, pl79, 2000#M) 0**t#*fflV^ 0 
^#i#^^<£>poly(A) + RNA^fllCOV^TIi, (Biosci. Biotechnol. Biochem. 

67, p605, 2003; Biosci. Biotechnol. Biochem. 67, pl667, 2003) KWM<D^&\z'$l^ 
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tz 0 Jp-HtL/cpolyU)* RNA 1. 5 ju 1 Ready-To-Go T-primed First Strand kit 
(Amershamtt^) ^fflv^tc DNAtl^f Lf: 0 PCRii, ±IB c D N A&7 1 0 n g £ 
mUtL, ±M~7H^?~ (dA6DES-F&<^dA6DES-R) R XJF^m (Takara Ex 
Taq, TakarattM) 0. 5U^fv^, S^tO«-f 2>1ffe-?ft o tz 0 KJBWLMl±2Q 
fx\h U GeneAmp PCR system 9700 (PE Applied Biosystemstt^) £ffl^T, 9 4 °C 
2 ^F*l4&#f£> 9 4 °Ctr 1 #IBU 4 5 TCT? 1 . 5 ftm, 7 2V~?2 frW<OWJ&* 3 5 0i£t 

[0 13 2] 

?# f> ftfc PCR » * l % (w/v) Tifu - 7s Y^WM:mM U f&feo a 6 ^IkSKkSI 
tOT5 ymSfi^J^^W^tL^-y-^X^^-t^liililttlf^^^ Prep- A Gene (Bio-radtt 
D^ffiV^ty;V J: «9 HJRL/Co HlllXL^±iiliIiff>T-^pT7Blue Vector (TakarattM) £$t 
*£U ^;IfBElectro-max DH10B cells (Invitrogentt§£, Carlsbad, CA) teMMffi&L 

[0133] 

BigDye Terminator Cycle Sequencing kit (Applied BiosystemsttSSD S.t/automated 
sequencer ABI PRISM 377 (Applied BiosystemsttSD «rfllv*T#S> fttz-^7 n - y 0)%L 
3feBE?!l 4r&5£ U g fft<D c D N AlB^ll «r & o & (£> Sr^RSfS L/c 0 
[0 13 4] 

5^1:, ^gc DNABB^*flH^&^:*H % 5 ' -RACE$. Zf3 ' -RACE ^rffc/Co ifUCJi 
„ 5' - RACE System for Rapid Amplification of c DNA Ends Version 2.0 (Invitrog 
entfc*) > Ready - To - Go T- primed First Strand kit (AmershamttlQ S-tFTIScO^v 

(MpDES6-02R^mipDES6-01F) fcJBv*, »i£#<D*381- ofc c 
MpDES6-02R : 5 ' -AAGTTGCCTTCGATGTTTCTGG - 3 ' (E?fl#^- 9 ) 
MpDES6-01F: 5' -GCTCGCCTGGAGCAAGGAAATC - 3' (SB^J#-^ 1 0 ) 

^t<omM> l W ro^^n ^*^3HRflr $ i OsifcT- 4- M p D E S 6 itfcT- 
hL/to #f?tL/;MpDES6lfef«cDNAOft§ (#'J A»5-«:^<) l±. 2, 
5 2 2 b p-e*«5, K-r*«56T5 ygWEFflfcM 8 1 3SUfe-C*ofco -?-coi«@B 

^ij * mm^ In t 5 y mse^ij * be?u#-£ 2 l £ c 

[0135] 

MpDES 6 cDNA c^ffi^T 5 y WtWM ^t^7'J =r* OA 6 >F<&$tf fc** © T 
5 y m@B^iJ i: iktfc L fctt*. 4 7. 5 %OlW|— ft S fc„ 
C*M#!) 2 : ^f- =r$-fi3fe© A 6 

^tt^-e^y u- — >yztiiz a 6ffiS®gs*oT5 ym@e^J<^J£^£ ^ 7> y 

mie^JVal - Glu - Phe - Met - Asp - Thr - Val (SE^J#-^ 3 9) JRZf Lys - Tyr - Leu - Phe - 
Trp-Gly-Arg (SE^JIr^- 4 0 ) #§$^tv^^ tWo/; 0 Si 

d A 6EL0-F 5 ' - GTIGA (A/G) TT (T/C) ATGGA (T/C) ACIGT - 3 ' (K?!l## 1 1 ) 

d A 6EL0-R 5 ' - C (G/T) ICCCCA (A/G) AAIA (A/G) (A/G) TA (T/C) TT - 3 * (@B^J#-§" 1 2 ) 

±IBOy°9-r-7- (d A 6EL0-F35. d A 6EL0-R) ^V>TPCR*V\ WfctUfcDNA 
®ftf-£^:/^ n-^>^'Lfco W&ttfc* n - > <Dil^f££iJ £$:;feU l»OcDNAE 
yiJ4r n-y|;ov^TTlS©7°7^v- (MpEL01-02R$:<^MpEL01-01F) £fflv*-C9n^ 

gcDNA^ Lfzo * &\ itte (i , 1 fc * * o 

MpEL0l-02R: 5' - GCGAGCTTTCTCGTTCTTTCCC - 3' (WM9^r 1 3 ) 
MpELOl-OlF: 5' - TATGATTTTGAAGCGCAACACG - 3' (@E^!l#-^ 14) 

l tl<7) * n ^at^fHRWd'JMI $ *u t oitfS^ ^MpELOl ^tfS?- 
fcU. MpELOl4fif©cDNA©ft§ (#'JAf^S:i<) 1,5 5 9 bp 

x% r 5 y miB^ii »i 2 9 o &^tzo * ommmm * mn&-% 3 . r 5 y msB^j 

[0 13 6] 
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MpELO 1 c DNA©1£75 SWESffl**-* 6»SS*OT5 
y mSB^iJ fc Jfctfc L fcte^ IWI— 14 6 2. 7 % o /; c 

£ fc & > SStCO A 5 ^l^ffc***^^ A 6 ^l&ftHkHftm^ fc H t < 

<PT 5 ,/BftlB2?!lV^^"^Offiratt»±^1|ft<£v>o -€-£"t\ (M. alpina) a 5 Jf 

o f <^lutC, iiif) <7)»@E^iJ {± , ^fw A 5 W«07 5 7 m@5^ij W i "5 
, rattftOA 5^f£fttft«£: A 6^i^n-fh@l*t<7)^t:\ J: «9«#3;h/CV»at fc & ji, 
ffi L fco reikis, '✓h^oAb5K^>f P^fb»* jl^f 

Wftfii^E^**^^"^**-^** t#x.ibtL^o ^--C> ±a«M P DES6J:, Gene 
tics 159, p981, 2001t|B«t§tL-rv^«WI*fiI©Mp DE S ££K?ll£0&X.tttR 
fctfLfcife*, 2®BffC0T< 7WJ (I(E/N)(G/D)KVYDV (lE»-^4 l) . DPDI 
(Q/D) (Y/T) (MA) P (SE^iJ#-t 4 2) ) ©75/ MSE^J 5&*^ £ *IT V> & £ £ Jiffi L o 

-etL^tLor^y mse^ij t *ttc? 1- * ss?i -7° 9 v - <d mn * & t-^-r 0 

dA 5DES - F 5' - AT(A/T/C) (A/G) AIG(A/G) IAA(A/G)TITA(T/C) GA(T/C) GT - 3' (SE#J# 
5) 

dA 5DES - R 5' - GGIA(T/C) I (G/T) (A/T) IT(G/C) (A/G/T) AT (A/G) TCIGG (A/G) TC - 3' ( 
IE£iJ#-t 1 6 ) 

±iay°9^^- (dA5DES-F&<^dA5DES-R) *fi^TPCR*V\ # (b tt/c D N ADf 
^^o^n^>i:ov>TT|S©^7^v- (MpDES5-02R#.tflipDES5-01F) fcJB^-C^^g 

cdnaoti^o & & > n^i-^s. n& it , mm 1 1 ra»-c* s » 

MpDES5-02R: 5' - GTGTGTACGATCCGTGGTTACC - 3' (@B^!l#-^ 1 7 ) 
MpDES5-01F: 5' - AAGGCGGGACAGGATTCAACAC - 3' (SB^J#-^ 1 8 ) 

-Vcl RtF c 2 L3t ( c 1 I 2 , 4 2 7 b p > c 2 : 2, 2 8 5 b p ) «, c 1 t 

c 2 t<D%i&WfflZS£%LL1zbZ?3, 5' M1KM^\ t;Htf^7 - ^^7^y> 

FLTV»fc (IS^lJ#^-6) o 2, 4 2 7 b pO^©?n-V c 1 £Mp DE S 5 

[0 13 7] 

MpDES5cD N A^f^T 5 7 &WM*&&M (M. alpina) O A 5 TNStfttffc** 
©75 /mSB^JfcJt^LfcM*. 3 1. 4%0|W]— tt-C*ofco -V—zftrkTSMtetj* V 
V # ^> ~3*r ©A 5 7p l&iRtf H L r tt , WtmWfskU ZtiX^%^?z&, -^tii 

CHJfeflU : y * y -/U<Mfcte»# (Pichica pastoris) ?:fflv^;lll|f] 
MpDES6, MpEL0lX0 r MpDES5OcDNAOaffi*i'<SfcJ6K, 

f^IUo itL^con:/^ b 9^ h £y ^^"Jl'MttSf (Pichia pastoris) £ 
z»A U -€-OiStt&lMari£*«l*fL^:o M p D E S 6 . MpELO 1, Xtf, MpDES 5 

we DNAoafeiayiiooRFaj^*, Tia^^9-f -r-zm^x, p cRKx^m^Ltz 

"(MpDES 6 0RF±iipSffi7 0 9^^-) 

MpD6 - 17F: 5' - GGAATTCGCGATGGCCTCGTCCACCACCAC - 3' (@B^J## 1 9 ) 
MpD6 - 18F: 5' - GGAATTCTACTTTCGCAGCGTATGCTACC - 3' (@E^iJ#^ 2 0 ) 
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(MpELO 1 0 RFittlfflT 9 ^^-) 
MpD6EL01 - 15F: 5' - GGAATTCGCGATGGAGGCGTACGAGATGG - 3' (IB»-t 2 1 ) 
MpD6EL01 - 16F: 5' - GGAATTCTTCTGCCTTTTTGCTCTTGATC - 3' (mm^ 2 2 ) 

(MpDE S 5 0RF±il|iiffl-7°9-f V-) 
MpD5 - 11F: 5' - GTTGAATTCGACAGTTATGCCGCCACACGC - 3' (@B?lJ#^ 2 3 ) 
MpD5 - 12R: 5' - GTTGAATTCAGGCCCAAAGCATGCTGTCAC - 3' (IE»-5§- 2 4 ) 

- - tfco P C R^iiPyrobest DNA polymerase (Takaratt®) 0. 5 

U^fflv^ Mi&^om^ir&JJ&fci&^^fcfc&^V l^o/: 0 RJft^fMi. 9 4 °C 
^2 53WM$gL 9 4Wim 5 7ttim 7 2°C-ei^O^S^2 5d^l9 
^ L «4t CitiPLfcc # tLfc#0 R F iff it SrEcoRI-eftHfc 1 K 

Ifim^feT-^V^^^fo/co fit, ^^y-;vMt»#0%il^^^-pPICZA 

(-7-*- : ^VVlM&tfe^, InvitrogenttS) ft<D * ? S - ^mmi.'fv ? - 
5' A0XlT#S<£>EcoRIIlH4^-k ^ ^tnU^lt L/c 0 
[0 13 8] 

(D§tm.=i y * ^RXfi^t LTOpPICZA^ Pichia EasyComp kit 

(InvitrogenttM) £-J£^T7 * J -/l/£4M&SH5:OFPYlSW::£A U 

[0139] 

SAL7^3t{S : ?-£l§ia£-£& EasySelect Pichia Expression Kit (Invitrogentt 

») «rfflv^ mm*? hOiit^M^t, #^«m#?r l. 0%^;-fen-;v 
0** i K*»fc-r**>'>*illl I t , "^OD(600nm)* , 0.5^4:a i«L/:f, 0. 5%^* 
y-^05^Sr^3)faRfc-t&*/h*&»ffC3 OoC. 3 0ffl, teWtcftSJt^Lfc 
o #^Of^$Sm#<75M««^> GC - MS *m^X&%\<D*m (Biosci. 

Biotechnol. Biochem. 67, p605, 2003) K J: •) W£ tfc c 
[0140] 

m p d e s 6 *^*sms*fc^K*s*#"^ a 6 ^i&*nlbil«^a£»^& * 

g _ij ;v >Bft3StO f ^ r7'J K>»**, «i<9-?tL?fi 7 . 4 %W 0 . 7 %ff tz Ktfc 
ffiStifco #mt LTpPICZA^^^-^^ALTt^-etiitL^ti^Ui^tL^^o^o £1 
Mp DE S 6 liA6W«*^- KLTV»4tt^5^o 
[0141] ^ 

mpeloi flt^?*i&3Ss*fe^K<eife#"ett, g- 1 ^ s uym*muvfzWi&^y* 

^_ g _ ij y V 14. 1 % > 7 T 7 V K y m £ ffitiU L P^3tr 

h 7i«i. 5 %mtziz%tmztitz 0 nmt ltppicza^^^-^^al^p^-c^ 

[0142] 

MpDES 5Mitt*%mZ^?zfcMm®:fc~e^ y^-g-'j;^|«lL/cl 
#£79* VyWitf&ffiffiWLV 1. 1%> ^r7'J K>S*«L^(:x^ 
^x>» (EPA) #0. 1 %tfcffi $ ftfco MM fc LTpPICZA^ 9 - 
l±itLe>f±«tm$tL*^o^ 0 JBLtfrfc. MpDES 5 lis AB^Wf^^-^t 
& £ bffTFZtiizo 

i^3-h*t^l^tL^ W^iMpDES6, MpEL0lMpDES5^ 
C«ffl5 (P. pastoris) K*5*t£ n^^^l^DTOM 

miiE# 2004-3106484 



#£ 2003-425673 



^-v : 19/ 



Mp DE S 6, MpELOl MpDE S 5 ***I$tJfti6i:, -tlB^feSfrW 4 

# M L 7c > EcoRlMfllLfcMp ELO l&tfMpDE S 5 <Z>0 R FiffgffifJt*. 

;-)V i git>&&m$m^t? 9- pPIC3K (v-fc- :HIS4«fS^ InvitrogenttStt 
) XtfpPICfiA (-7-*- : ^^f-^i^Wttatfc^ InvitrogenMtt) ^5' A0X17 
n^-^-T»EOEcoRI^^^>^^[fi]^mitL7to MpDES6i:|BUIi, 
Hife^J 4 L ^l&ij^ * 9 - £ m ^ tz o VXT&mM.^ 9 9-*, -t *l-r*LpPICZA-MpD 

ES6, pPIC3K-MpEL01^ t^pPIC6A-MpDES5 1 ^fBI" & 0 
[0 14 4] 

pPICZA-MpDES6, X<±> MMt LT OpPICZA^ 9 -<Dfr%, ±I2HM$I4TJ1 

^ 7 -;vM;1»epPYi»t Rl tJi&Jtema^^#o^ 37 ; -;v^b'f»#PPYi 2 
M (his4,arg4) CfStelL, ^ ^iM4£^- # - K LTffSM* W# Lfc 

0 m^X, pPIC3 K-MpELOl , 3U±> MP.?, Lt OpPIC 3 K^^ 9 -<D&%, ^H^th 
, pPICZA-MpDES6, XtipPICZAOcW^V A^^jfi^t ffclf CiAL, 
f-v>^f^-7-^-tcLTf^Kt£^^¥Z#L^o pPIC 6 A-MpDES5, 31(4 , 

OpPIC 6A^^-<7)^£ N pPICZA-MpDES6$. ^pPIC 3 K -MpE L 0 1 X tipPICZA 
WpPIC 3 K t titz±ttMMifc&fc KmXL, fy^Y V y #'& £ ^ 

[0 14 5] 

+ K ^S/E P A^M^StMt^fio ±m2mm<DMfr^- (MpDES6;& 

^"MpELOl) ^iXL/io ff$st#^ffiV>T, MpDESef^ffdltfMpELOl 

t^^g-'J/Wl (^rIIJtemo2.9%) S^r7'J K>» (ilffil©0.4%) (cJnx. 

jratifjfetB $ ti&frotio ±tmmmm~, §^:m p des5 ^ial/cism 
t?{±, g ->;y v^st (^i&t&m^2.8%) , ^r7'j K^m , ~>**^ 

-g-VJVyW (^J3a£&moi.5%) Sffx^ntr^xyf (:£JTOM<7>0. 1%) <D 4 

a, ^riiJ!sm<oo.o3%) ^^M^^tLTto ztmt L^^K^m#-e{4^ z-Khcomm. 

-f^^i3V>T, MpDES6, Mp E L O 1 OTp DE S 5 itfS^- « £a6 

1 tC/r; L7t 0 

[0146] 

(i)pBI221 (T0Y0B0f±M) O # V 7 9 7 - ^if >f 7 7^7 (CaMV) 3 5 S 7°n ^ - 7 
N0S7-5 *-9-mKWffthtz)XT<D*7<7j-?-*m^tzV crcj; i9. /? 
-Glucuronidase (GUS) mfS^5^£I&W,:3&ii^7 7 -p35S-N0S£^M L/Co 
MK001 (F) : 5' - CGGGATCCTCTCCTGGCGCACCATCGTC - 3' (MfijfiJ^ 2 5 ) 
MK002(R) : 5' - GGGGTACCAACGCGCTTTCCCACCAACG - 3' (S£^i]#^- 2 6 ) 

77^-7-MK001(F)iiT^T^i-BamHmitIB^J£^, GUSjitfg^-03' mm\~ T - 
-JVU 7*9 W -7-MK002(R)fiGUSit-fS-7-O5'*S^T--;V-t^ (BamHI-f^ h^7-- 
;Vf|5fi<7)±m^#^i-^) o P C R&'^Pyrobest DNA polymerase (TakarattSO 0. 5 
U^fflv^ m&%<Dmmi-&^m^^XKfcWLt50ju IX-ft -otz 0 KJB^lt, 96°C5^ 
m%m&, 94°Ct?30#F B 1 > 68°Clr47>F^^KJS£30III^!9^L. *<r>®. 4 °C \ZJ&n L/;c 

# lb ^Tt^g-O R F ^BamHItl-fb L/tm, 1 ^IE«0^-e^;Vffi»£ff o jfcft 
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[0 14 7] 

(ii) ^p35S-N0SOXbaI^ Hi, MpDES6lfs^ M p E L O 1 itfSiP&^M 
p D E S 5 AfcT (OORFmilSL^c 0 R F iifll £ ti „ Tlt^f XbalUfffeSB^J £ 
^ tf J^T<D -7 7 J - £ ffl V* 7t o 

(MpDES6 0RF±iiIiiffi-7 o 9^ v-) 
MpD6 - 2 IF: 5' - GCTCTAGAGCGATGGCCTCGTCCACCACC - 3' (MB^iJ#^ 2 7 ) 
MpD6 - 11R: 5' - GCTCTAGACTATACTTTCGCAGCGTATGC - 3' (@B^iJ#^ 2 8 ) 

(MpELOl ORFJg|f7'7'fv-) 
MpD6EL0 1 - 18F: 5' - GCTCTAGAGCGATGGAGGCGTACGAGATGG - 3' (mm^ 2 9 ) 
MpD6EL0 1 - 13R: 5' - GCTCTAGATTATTCTGCCTTTTTGCTC - 3' (Sfi^J#^- 3 0 ) 

(MpDES5 0RF±iip§M7 P v^'V-) 
MpD5 - 22F: 5' - GCTCTAGAGACAGTTATGCCGCCACACGC - 3' (mM^ 3 1 ) 
MpD5 - 23R: 5' - GCTCTAGAAGGCCCAAAGCATGCTGTCAC - 3' (lS^ll#-t 3 2 ) 

P C R KiiPyrobest DNA polymerase (TakarattM) 0 . 5U^fV\ Miii&<D}tit1- 
^ftMoT, KJ&WLM 2 0// l-C^foTio KJS^fi. 94T^2^P H 1^fL 94°CT?1 

57°C^l^ra, 72°C^l^^WKJS^25IHMi9^L, -5"<7)^ 4 °C L?z a 
^#ORF»f>t^XbaI-eM<bL7t^ g&fifefflll ^fSm^&W;^ffi$mfv^n-~> 

[0 14 8] 

(iii) #ibtLfc^-itte^c7)i||irr>X h Y (-?■ tL^tt^p35S-MpDES6, p35S-MpEL01 

, p35S-MpDES5t^I31-^.) # s v^ti £ CaMV35Sy n -t- 9 -5' JfcSgfcPstliM h N0S 
*-^*-^-3' »KEcoRI^ h t £flJfflLT. ±I5 3itfS^-C0^3S*-by 

h^mittTto Jf, mT^^1-7°9-f -7-*Mv^Tp35S-MpDES5*Mt LtP C R £ 
ffv>, MpDES Sst-fS^O^ig^-tr y hf|^£±ii|J§ L, p35S-MpDES60CaMV35S*7°n -=E — 

(MpDES 5 IMI^^^W^^-) 
M13R: 5' - CAGGAAACAGCTATGACC - 3' (IB^!)## 3 3 ) 

N0S - R4 - PST: 5' - AAACTGCAGATTCCCGATCTAGTAACATAG - 3' (@E?iJ#-^ 3 4 ) 

Mm^^ CaMV35S7 o n^E-^-±itc0^^ ^-@B5 r iJ^T--;v1--i)o £ 

fc, N0S-R4 -PSTy9^^-(±, Tia^-rPstIfIli@e^J*^^, NOS^-5^-^-3' 
MKT--;V-f &o |W|C<N0S^-5 ^-^-3'«t'^1-^EcoRI-9-^ H^t&v* 

O 

[0149] 

P C R K fiPyrobest DNA polymerase (Takaratt®) 0. 5U^V\ SBt# O^t^ti" 
JJSClot, KJS?«fi2 0/i lT^T-ofco £U£;fefF«, 94*Ct?2^m^^ 94°C-ei 
^-ra, 57°C-ei^-P^. 72°C-C"1^^(7)KJS*25[II^'9^L, 4 °C K?£icP L*r 0 %hfl 

/tDNAIIfit^Pstl^m'fbL^^ HifeM 1 ^IB«t^j£T^ffi54*firv^ MpDES 
6atf5^-(7)§&il^-t y > Sr-g-tf^^^ 5 K (p35S-MpDES6) OPstl^-T \>\Z? U — — S ? 

[0 15 0] 

(iv) ±IB-e#^tL7t, MpDES 5MpDES 6lfe?»l&a*^y h 
fca^h5^h (p35S-MpDES5/35S-MpDES6 ffeEi- S ) . £6 MpELOl atfS^- 

fcf?v>, Mp ELO 1 at^Ol&K* "t ^ HBWfrfcitttU M p D E S 6 mitt§&m* -fe 

(MpELOl ite^f&iS^-fey hifM'/v-f 
35S - F3 - EI: 5' - CCGGAATTCGCATGCCTGCAGGTCCCCAGA - 3' (M£^J#-5f 3 5 ) 
M13F: 5' - TGTAAAACGACGGCCAGT - 3' (BBfll** 3 6) 

fc*5, 35S-F3-El7°7-r-^-{±, TjSa^^^EcoRISSKBB^JSr^-^N CaMV35S"7°n-^- 
9-<T>V 5feym^T--;Vi-^ 0 M13F7°9 -f JiNOS* - 5 * -Tit ^ 
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[0151] 

P C R ^CtPyrobest DNA polymerase (TakarattH) 0 . 5 U £Jlv^ U^<Dmm^ 
JMCftot, Mt2 0^ l-e^ffofco £OS^H±, 94 < C-C25frH«f3^ 94°c-ei 
£1HU 57TC"fl#IHU 72t^l#HOSS£25Elj&fel?jgU ^Of 4 °C ^<t*P L/c 0 #<b*L 
itDNA Df -H" £r EcoRI "CM it L tz fJL 1 \~WM<Dlj&-?'f)\/mWk*'if V>^ MpDE 

S 5 p D E S 6 mtt<DmjLJj *J h uy^Yy^Y (p35S-MpDES5/ 

35S-MpDES6) CD EcoRIf |5 ji {C^ n-->^L/; 0 
[0152] 

&>±<D^mz X 19 ^ 3 it^coHH* -b 7 M p D E S 5 , MpDES6, MpE 

L 0 1 (Di-ea^ L^^ila (p35S-MpDES5/35S-MpDES6/p35S-MpEL01) fctf; 

[0153] 

£<7> «t -9 I* LT#^tL7t±fB3 h 9^ h <&£n07T$c (Genes Genet. Syst. 73, 
p219, 1998) T\ H7 7 7 * ^ v - * - t L t#0 7°7^ ? K i 1:, 

[M*±OfiJM"TtBtt] 
[0 15 4] 

[M^ffiijiftra] 
[0 15 5] 

[0 1 ] 6 -CfflV^M p D E S 6 3tfc^s M p EL0 1 fcfc^RtfM p D E S 5 
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immi 

SEQUENCE LISTING 

<110> Suntory Limited 

<120> The unsaturated fatty acid synthesis genes in Marchantia polymorpha and th 
e use of the genes 

<130> 

<160> 42 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 2519 
<212> DNA 

<213> Marchantia polymorpha 

<220> 
<221> CDS 

<222> (253) . . (1698) 
<400> 1 

atagatccaa tttcataagt cgacgagaaa ggcagaaggc gagaagcggc aggcagcgag 60 

cgcgagcgcc agagctcttg ctcccctcgc tcatcgctcg cattgccgca ttttgtgagt 120 

gtcggactga tcactcagtc cgtcactgca aacgcgagcg agcgagagtg cgagtgagcg 180 

agcgagcgag cgagagccgc ggtgtgtctg tgagatccaa tcctttttct gctttgcgcg 240 

ctgtggggcg eg atg gec teg tec acc acc acc gec gtg aag caa tct teg 291 
Met Ala Ser Ser Thr Thr Thr Ala Val Lys Gin Ser Ser 
15 10 

ggt ggg ctg tgg teg aaa tgg ggc acc ggc age aac ttg age ttc gtg 339 
Gly Gly Leu Trp Ser Lys Trp Gly Thr Gly Ser Asn Leu Ser Phe Val 
15 20 25 

teg cgc aag gag cag cag cag cag cag cag cag age tct ccc gag gcg 387 
Ser Arg Lys Glu Gin Gin Gin Gin Gin Gin Gin Ser Ser Pro Glu Ala 
30 35 40 45 

teg act ccc gcg gcg cag cag gag aaa tec ate agt aga gaa tec ate 435 
Ser Thr Pro Ala Ala Gin Gin Glu Lys Ser He Ser Arg Glu Ser He 
50 55 60 

ccc gag ggc ttc ttg acc gtg gag gag gtg teg aag cac gac aat ccg 483 
Pro Glu Gly Phe Leu Thr Val Glu Glu Val Ser Lys His Asp Asn Pro 
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65 



70 



75 



age gac tgc tgg ate gtc ate aac gac aag gtg tac gac gtg age gca 
Ser Asp Cys Trp He Val He Asn Asp Lys Val Tyr Asp Val Ser Ala 
80 85 90 



531 



ttc ggg aag acg cat ccg ggc ggc cct gtg ate ttc acg cag gee ggc 
Phe Gly Lys Thr His Pro Gly Gly Pro Val He Phe Thr Gin Ala Gly 
95 100 105 



579 



cgc gac gee acg gat tct ttc aag gtt ttc cac tec gee aag gcg tgg 
Arg Asp Ala Thr Asp Ser Phe Lys Val Phe His Ser Ala Lys Ala Trp 
110 115 120 125 



627 



cag ttt etc cag gac ctg tac ate gga gat ctg tac aat gee gag cca 
Gin Phe Leu Gin Asp Leu Tyr He Gly Asp Leu Tyr Asn Ala Glu Pro 
130 135 140 



675 



gtg teg gag ctg gtg aag gat tac cga gac ctg agg acg gcg ttc atg 
Val Ser Glu Leu Val Lys Asp Tyr Arg Asp Leu Arg Thr Ala Phe Met 
145 150 155 



723 



cgt tct cag eta ttc aag age agt aaa atg tac tac gtg ace aag tgc 
Arg Ser Gin Leu Phe Lys Ser Ser Lys Met Tyr Tyr Val Thr Lys Cys 
160 165 170 



771 



gtc aca aat ttt gca att ctt gee gee agt etc gca gtc ate gcg tgg 
Val Thr Asn Phe Ala He Leu Ala Ala Ser Leu Ala Val He Ala Trp 
175 180 185 



819 



age cag acg tat ctg gcg gtt ttg tgc tec agt ttc ctg ttg get etc 
Ser Gin Thr Tyr Leu Ala Val Leu Cys Ser Ser Phe Leu Leu Ala Leu 
190 195 200 205 



867 



ttc tgg cag caa tgt gga tgg tta teg cac gat ttt etc cac cac cag 
Phe Trp Gin Gin Cys Gly Trp Leu Ser His Asp Phe Leu His His Gin 
210 215 220 



915 



gtg acc gag aac cga teg etc aac acg tac ttc ggc ggc ctg ttc tgg 
Val Thr Glu Asn Arg Ser Leu Asn Thr Tyr Phe Gly Gly Leu Phe Trp 
225 230 235 



963 



ggt aac ttc gee cag ggc tac age gtg gga tgg tgg aag acc aag cac 
Gly Asn Phe Ala Gin Gly Tyr Ser Val Gly Trp Trp Lys Thr Lys His 
240 245 250 



1011 



aat gtg cac cac gcg gee acg aac gaa tgc gac gac aag tat cag ccc 
Asn Val His His Ala Ala Thr Asn Glu Cys Asp Asp Lys Tyr Gin Pro 
255 260 265 



1059 
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ate gat ccc gac ate gac ace gtg ccc ctg etc gee tgg age aag gaa 1107 
He Asp Pro Asp He Asp Thr Val Pro Leu Leu Ala Trp Ser Lys Glu 
270 275 280 285 

ate ttg gee ace gtc gac gac caa ttc ttc cga teg ate ate age gtg 1155 
He Leu Ala Thr Val Asp Asp Gin Phe Phe Arg Ser He He Ser Val 
290 295 300 

cag cac ctt ctg ttc ttc ccg etc etc ttc ttg gca aga ttc age tgg 1203 
Gin His Leu Leu Phe Phe Pro Leu Leu Phe Leu Ala Arg Phe Ser Trp 
305 310 315 

ctg cat teg agt tgg gee cac gee age aac ttc gag atg cct egg tac 1251 
Leu His Ser Ser Trp Ala His Ala Ser Asn Phe Glu Met Pro Arg Tyr 
320 325 330 

atg aga tgg gcg gag aag gee teg etc etc ggg cac tac ggc gee tea 1299 
Met Arg Trp Ala Glu Lys Ala Ser Leu Leu Gly His Tyr Gly Ala Ser 
335 340 345 

ate ggc gee gee ttc tac att ttg ccc ate ccc cag gee ate tgc tgg 1347 
He Gly Ala Ala Phe Tyr He Leu Pro He Pro Gin Ala He Cys Trp 
350 355 360 365 

etc ttc ttg teg caa ctg ttt tgc ggc get ctg etc age att gtc ttc 1395 
Leu Phe Leu Ser Gin Leu Phe Cys Gly Ala Leu Leu Ser He Val Phe 
370 375 380 

gtg ate age cac aat ggc atg gat gtg tac aac gac ccc egg gac ttc 1443 
Val He Ser His Asn Gly Met Asp Val Tyr Asn Asp Pro Arg Asp Phe 
385 390 395 

gtg acg gee caa gtc ace teg acc aga aac ate gaa ggc aac ttc ttc 1491 
Val Thr Ala Gin Val Thr Ser Thr Arg Asn He Glu Gly Asn Phe Phe 
400 405 410 

aac gac tgg ttc acc gga ggc ctg aac agg cag att gag cac cat ctg 1539 
Asn Asp Trp Phe Thr Gly Gly Leu Asn Arg Gin He Glu His His Leu 
415 420 425 

ttt ccg tct ctt ccg agg cac aac etc gee aag gtc gcg cca cac gtc 1587 
Phe Pro Ser Leu Pro Arg His Asn Leu Ala Lys Val Ala Pro His Val 
430 435 440 445 

aag gcg etc tgc gee aag cac ggt ttg cat tac gaa gaa ttg agt ctg 1635 
Lys Ala Leu Cys Ala Lys His Gly Leu His Tyr Glu Glu Leu Ser Leu 
450 455 460 

ggc acg gga gtc tgt cgt gtc ttc aat egg eta gta gag gta gca tac 1683 
Gly Thr Gly Val Cys Arg Val Phe Asn Arg Leu Val Glu Val Ala Tyr 
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465 470 475 

get gcg aaa gta tag atcgacgaga gtttcccacc aacacagtta gaacaaggga 1738 
Ala Ala Lys Val 
480 



atagtacgag 


agaaggagac 


agcaacctgg 


actttttgtt cctgatgttg catactttct 1798 


cgaatatacg 


tctccacgcc 


ttcaagtttc 


agcttcaact gattgtcttc agtaaccatc 1858 


gcttgctcca 


actgggegae 


ctgeagaatt 


gaagatcagt tttactgagt ttgtaccgag 1918 


agtttcccaa 


attttgttgt 


aggctgatga 


cccaatccta gcatacactt taggaataag 1978 


cagtctcaac 


ataattaggt 


ccatcattca 


gcaatttcga tacagcgcct gggattcgac 2038 


gagtttacac 


gatgagtatg 


gcttgtaact 


ggccttctca aggtagcett ggatctcccc 2098 


gggcctcttg 


ccat cecal t 


cacccaatcg 


agattctgea gtctccaacc ttttctggaa 2158 


gttctcaatc 


tgtaacctct 


gttgtagaga 


tagcataege cacaagacaa ggtctttgtg 2218 


aacacagtcg 


tctaacaaac 


agcaagttgt 


gtggattggc atctaaataa ccgcctctgg 2278 


tcaagtaaca 


gcaggtgttc 


cgcagtttcc 


aggaacatac tttgtttctg tcacagccag 2338 


gcggtgaata 


gtaaagccaa 


ttcaacacat 


aegggagaag atgggtcgat atttgtattt 2398 


ggcagggtgt 


ccagatttca 


cccatcagtc 


tctcacttgc ttgtatgtcc ctgacgtgct 2458 


tcaaaatttt 


gcgcggggaa 


tcatcaatat 


acttaccatt tgtaaaaaaa aaaaaaaaaa 2518 


a 






2519 



<210> 2 
<211> 481 
<212> PRT 

<213> Marchantia polymorpha 
<400> 2 

Met Ala Ser Ser Thr Thr Thr Ala Val Lys Gin Ser Ser Gly Gly Leu 

15 10 15 

Trp Ser Lys Trp Gly Thr Gly Ser Asn Leu Ser Phe Val Ser Arg Lys 

20 25 30 

Glu Gin Gin Gin Gin Gin Gin Gin Ser Ser Pro Glu Ala Ser Thr Pro 

35 40 45 

Ala Ala Gin Gin Glu Lys Ser He Ser Arg Glu Ser He Pro Glu Gly 

50 55 60 

Phe Leu Thr Val Glu Glu Val Ser Lys His Asp Asn Pro Ser Asp Cys 

ttiiiE#2 004-3106484 











m 


*2 


0 0 3-42 


65 








70 






Trp He 


Val 


He 


Asn 


Asp 


Lys 


Val Tyr Asp 








85 






90 


Thr His 


Pro 


Gly 


Gly 


Pro 


Val 


He Phe Thr 






100 








105 


Thr Asp 


Ser 


Phe 


Lys 


Val 


Phe 


TT • r> A 1 

His Ser Ala 




115 










120 


Gin Asp 


Leu 


Tyr 


He 


Gly 


Asp 


Leu Tyr Asn 


130 










135 




Leu Val 


Lys 


Asp 


Tyr 


Arg 


Asp 


t a nni 

Leu Arg Thr 


145 








150 






Leu Phe 


Lys 


Ser 


Ser 


Lys 


Met 


Tyr Tyr Val 








165 






170 


Phe Ala 


He 


Leu 


Ala 


Ala 


Ser 


Leu Ala Val 






180 








185 


Tyr Leu 


Ala 


Val 


Leu 


Cys 


Ser 


Ser Phe Leu 




195 










200 


Gin Cys 


Gly 


Trp 


Leu 


Ser 


His 


Asp Phe Leu 


210 










215 




Asn Arg 


Ser 


Leu 


Asn 


Thr 


Tyr 


Phe Gly Gly 


225 








230 






Ala Gin 


Gly 


Tyr 


Ser 


Val 


Gly 


Trp Trp Lys 








245 






250 


His Ala 


Ala 


Thr 


Asn 


Glu 


Cys 


Asp Asp Lys 






260 








265 


Asp He 


Asp 


Thr 


Val 


Pro 


Leu 


Leu Ala Trp 




275 










O O f\ 

280 


Thr Val 


Asp 


Asp 


Gin 


Phe 


Phe 


Arg Ser He 


290 










295 




Leu Phe 


Phe 


Pro 


Leu 


Leu 


Phe 


Leu Ala Arg 


305 








310 






Ser Trp 


Ala 


His 


Ala 


Ser 


Asn 


Phe Glu Met 








325 






330 


Ala Glu 


Lys 


Ala 


Ser 


Leu 


Leu 


Gly His Tyr 






340 








345 


Ala Phe 


Tyr 


He 


Leu 


Pro 


He 


Pro Gin Ala 




355 










360 


Ser Gin 


Leu 


Phe 


Cys 


Gly 


Ala 


T T O 

Leu Leu Ser 


370 










375 




His Asn 


Gly 


Met 


Asp 


Val 


Tyr 


Asn Asp Pro 


385 








390 






Gin Val 


Thr 


Ser 


Thr 


Arg 


Asn 


He Glu Gly 








405 






410 


Phe Thr 


Gly 


Gly 


Leu 


Asn 


Arg 


Gin He Glu 






420 








425 


Leu Pro 


Arg 


His 


Asn 


Leu 


Ala 


Lys Val Ala 




435 










A A A 

440 


Cys Ala 


Lys 


His 


Gly 


Leu 


His 


Tyr Glu Glu 


450 










455 




Val Cys 


Arg 


Val 


Phe 


Asn 


Arg 


Leu Val Glu 



75 






80 


Val 


Ser 


Ala 


Phe Gly Lys 








95 


Gin 


Ala 


Gly 


Arg Asp Ala 








110 


Lys 


Ala 


Trp 


Gin Phe Leu 






125 




Ala 


Glu 


Pro 


Val Ser Glu 




140 






Ala 


Phe 


Met 


Arg Ser Gin 


155 






160 


Thr 


Lys 


Cys 


Val Thr Asn 








175 


He 


Ala 


Trp 


Ser Gin Thr 








190 


Leu 


Ala 


Leu 


Phe Trp Gin 






205 




His 


His 


Gin 


Val Thr Glu 




220 






Leu 


Phe 


Trp 


Gly Asn Phe 


235 






240 


Thr 


Lys 


His 


Asn Val His 








255 


Tyr 


Gin 


Pro 


He Asp Pro 








270 


Ser 


Lys 


Glu 


He Leu Ala 






285 




He 


Ser 


Val 


Gin His Leu 




300 






Phe 


Ser 


Trp 


Leu His Ser 


315 






320 


Pro 


Arg 


Tyr 


Met Arg Trp 








335 


Gly 


Ala 


Ser 


He Gly Ala 








350 


He 


Cys 


Trp 


Leu Phe Leu 






365 




He 


Val 


Phe 


Val He Ser 




380 






Arg 


Asp 


Phe 


Val Thr Ala 


395 






400 


Asn 


Phe 


Phe 


Asn Asp Trp 








415 


His 


His 


Leu 


Phe Pro Ser 








430 


Pro 


His 


Val 


Lys Ala Leu 






445 




Leu 


Ser 


Leu 


Gly Thr Gly 




460 






Val 


Ala 


Tyr 


Ala Ala Lys 
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465 
Val 



470 



475 



480 



<210> 3 
<211> 1577 
<212> DNA 

<213> Marchantia polymorpha 

<220> 
<221> CDS 

<222> (194). . (1066) 
<400> 3 

ctcaacgctc tctctcgccc gccctctgtc ttccgctgcg ccttcttctc ggcgcctctt 60 

tctgtcgaga ggagcggcag ctgcagctct cgagagaggg gagcaggacg agagcgaggg 120 

cgaatccgcc gagagtcgat cgggattggg tagaaggagg agaaggagga gaagaggagg 180 

aggaggagca gcg atg gag gcg tac gag atg gtg gat agt ttt gtg teg 229 
Met Glu Ala Tyr Glu Met Val Asp Ser Phe Val Ser 
1 5 10 

aag acg gtt ttc gaa acg ctg cag aga ctg agg ggc gga gtc gtg ttg 277 
Lys Thr Val Phe Glu Thr Leu Gin Arg Leu Arg Gly Gly Val Val Leu 
15 20 25 

acg gaa tct gcg ate ace aaa ggt ttg cca tgc gtc gat age ccg acg 325 
Thr Glu Ser Ala He Thr Lys Gly Leu Pro Cys Val Asp Ser Pro Thr 
30 35 40 

ccg ate gtt ctt ggg ttg teg tec tac ttg aca ttc gtg ttt etc ggg 373 
Pro He Val Leu Gly Leu Ser Ser Tyr Leu Thr Phe Val Phe Leu Gly 
45 50 55 60 

etc att gtc ate aag age ctg gat ctt aag ccc cgc tec aag gag ccc 421 
Leu He Val He Lys Ser Leu Asp Leu Lys Pro Arg Ser Lys Glu Pro 
65 70 75 

gee att ttg aac ctg ttt gtg ate ttc cac aac ttc gtc tgc ttc gca 469 
Ala He Leu Asn Leu Phe Val He Phe His Asn Phe Val Cys Phe Ala 
80 85 90 

etc agt ctg tac atg tgc gtg gga att gtc cgt caa get ate etc aac 517 
Leu Ser Leu Tyr Met Cys Val Gly He Val Arg Gin Ala He Leu Asn 
95 100 105 

agg tac tct ctg tgg ggc aat gcg tac aat ccc aaa gaa gtt caa atg 565 

ffiSE# 2004-3106484 



m 2 0 0 3 - 4 2 5 6 7 3 I 7/ 



Arg Tyr Ser Leu Trp Gly Asn Ala Tyr Asn Pro Lys Glu Val Gin Met 
110 115 120 

ggc cac ctg etc tac att ttc tac atg tea aag tac ate gag ttt atg 
Gly His Leu Leu Tyr He Phe Tyr Met Ser Lys Tyr He Glu Phe Met 
125 130 135 140 

gac acg gtc att atg att ttg aag cgc aac acg cgc cag ate act gtg 
Asp Thr Val He Met He Leu Lys Arg Asn Thr Arg Gin He Thr Val 
145 150 155 

ttg cat gtg tac cac cac gca tec ate tec ttc ate tgg tgg ate ate 
Leu His Val Tyr His His Ala Ser He Ser Phe He Trp Trp He He 
160 165 170 

gec tac cat get cct ggc ggt gaa get tat ttc tct gec gca ttg aac 
Ala Tyr His Ala Pro Gly Gly Glu Ala Tyr Phe Ser Ala Ala Leu Asn 
175 180 185 



tac ttg aca cag ctg cag atg ttc cag ttt gtc ctt aac atg att cag 
Tyr Leu Thr Gin Leu Gin Met Phe Gin Phe Val Leu Asn Met He Gin 
225 230 235 

get tac tac gat att aag aac aac teg cct tac cca caa ttt ttg ate 
Ala Tyr Tyr Asp He Lys Asn Asn Ser Pro Tyr Pro Gin Phe Leu He 
240 245 250 

cag att ttg ttc tac tac atg ate teg ctt tta gcg eta ttt gga aac 
Gin He Leu Phe Tyr Tyr Met He Ser Leu Leu Ala Leu Phe Gly Asn 
255 260 265 

ttt tac gtt cac aaa tac gta tea gcg ccc gca aaa cct gcg aag ate 
Phe Tyr Val His Lys Tyr Val Ser Ala Pro Ala Lys Pro Ala Lys He 
270 275 280 

aag age aaa aag gca gaa taa gacaccaccc tagtgacaag aagattttac 
Lys Ser Lys Lys Ala Glu 
285 290 



613 



661 



709 



757 



tec gga gta cat gtg etc atg tac etc tac tac ctt ttg gca gca act 805 
Ser Gly Val His Val Leu Met Tyr Leu Tyr Tyr Leu Leu Ala Ala Thr 
190 195 200 

ctg gga aag aac gag aaa get cgc cgc aag tac eta tgg tgg gga aaa 853 
Leu Gly Lys Asn Glu Lys Ala Arg Arg Lys Tyr Leu Trp Trp Gly Lys 
205 ' 210 215 220 



901 



949 



997 



1045 



1096 



ac 



taaactgt agttttagca cccatcgttg acacgaatac attctggttc tgcctgtctt 1156 



ggaagagtcg aagcattcag gagctctccc gttccatcga teaaactegg aacgaagtgc 1216 
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accttttagc tgcgatgaga gtctttactt cctgagccgt cgttcttgat gtggtctgta 1276 

gctcagccat acgtgtagca tagctggaac atctggcttt tcaggaaagt cggcaaggca 1336 

agaattcgac ccttgaacta gacaaggttc tgctgattca gcaaccatta gtgagtcact 1396 

ggttaacaaa atcacagttt tgggccctta gttagtgaca accaacccta acactttgat 1456 

acacgagtta tcgttcgcga gtggaagtgt aaaaatgtgc tttcccaatc atcttgagtt 1516 

ggttcctttt gaagtaaagg aaaattctat gattgttgag tccaaaaaaa aaaaaaaaaa 1576 

a 1577 



<210> 4 

<211> 290 

<212> PRT 

<213> Marchantia polymorpha 



<400> 4 



Met 


Glu 


Ala 


Tyr 


Glu 


Met 


Val 


Asp 


Ser 


Phe 


Val 


Ser 


Lys 


Thr 


Val 


Phe 


1 








5 










10 










15 




Glu 


Thr 


Leu 


Gin 


Arg 


Leu 


Arg 


Gly 


Gly 


Val 


Val 


Leu 


Thr 


Glu 


Ser 


Ala 








20 










25 










30 






He 


Thr 


Lys 


Gly 


Leu 


Pro 


Cys 


Val 


Asp 


Ser 


Pro 


Thr 


Pro 


He 


Val 


Leu 






35 










40 










45 








Gly 


Leu 


Ser 


Ser 


Tyr 


Leu 


Thr 


Phe 


Val 


Phe 


Leu 


Gly 


Leu 


He 


Val 


He 




50 










55 










60 










Lys 


Ser 


Leu 


Asp 


Leu 


Lys 


Pro 


Arg 


Ser 


Lys 


Glu 


Pro 


Ala 


He 


Leu 


Asn 


65 










70 










75 










80 


Leu 


Phe 


Val 


He 


Phe 


His 


Asn 


Phe 


Val 


Cys 


Phe 


Ala 


Leu 


Ser 


Leu 


Tyr 










85 










90 










95 




Met 


Cys 


Val 


Gly 


He 


Val 


Arg 


Gin 


Ala 


He 


Leu 


Asn 


Arg 


Tyr 


Ser 


Leu 








100 










105 










110 






Trp 


Gly 


Asn 


Ala 


Tyr 


Asn 


Pro 


Lys 


Glu 


Val 


Gin 


Met 


Gly 


His 


Leu 


Leu 






115 










120 










125 








Tyr 


He 


Phe 


Tyr 


Met 


Ser 


Lys 


Tyr 


He 


Glu 


Phe 


Met 


Asp 


Thr 


Val 


He 




130 










135 










140 










Met 


He 


Leu 


Lys 


Arg 


Asn 


Thr 


Arg 


Gin 


He 


Thr 


Val 


Leu 


His 


Val 


Tyr 


145 










150 










155 










160 


His 


His 


Ala 


Ser 


He 


Ser 


Phe 


He 


Trp 


Trp 


He 


He 


Ala 


Tyr 


His 


Ala 










165 










170 










175 




Pro 


Gly 


Gly 


Glu 


Ala 


Tyr 


Phe 


Ser 


Ala 


Ala 


Leu 


Asn 


Ser 


Gly 


Val 


His 








180 










185 










190 






Val 


Leu 


Met 


Tyr 


Leu 


Tyr 


Tyr 


Leu 


Leu 


Ala 


Ala 


Thr 


Leu 


Gly 


Lys 


Asn 






195 










200 










205 








Glu 


Lys 


Ala 


Arg 


Arg 


Lys 


Tyr 


Leu 


Trp 


Trp 


Gly 


Lys 


Tyr 


Leu 


Thr 


Gin 



210 215 220 
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Leu Gin 


Met 


Phe Gin Phe Val 


Leu 


Asn Met lie 


Gin Ala Tyr Tyr Asp 


225 




230 




235 


240 


lie Lys 


Asn 


Asn Ser Pro Tyr 


Pro 


Gin Phe Leu 


He Gin He Leu Phe 






245 




250 


255 


Tvr Tvr 


Met 


lie Ser Leu Leu 


Ala 


Leu Phe Gly 


Asn Phe Tyr Val His 






260 




265 


270 


Lvs Tvr 


Val 


Ser Ala Pro Ala 

vJV^J. 1 A. 1 CI J. 1 v ill CI 


Lvs 


Pro Ala Lvs 

x x \j ill ci x_ i y o 


Tip Lvs Ser Lvs Lvs 




275 




280 




285 


Ala Glu 












290 













<210> 5 
<211> 2307 
<212> DNA 

<213> Marchant i a polymorpha 

<220> 
<221> CDS 

<222> (375) . . (1829) 
<400> 5 

tcacattgct ggtcgtcgga gggaggtgca caatctgggg ggctgtcatc aatgcgacgg 60 

tgtttcgaag agatcgctgc gagtggcgct gagtttcttg ccgctttcta cctgagctga 120 

tgcctgctgc tgctgcctag agctgcttgg tgctgcttgg ggctgctata agagcgcgtc 180 

gacagcgagt gtctctcgcg gtcctcattc gtggggtgct gtcgttccag tttagagccc 240 

gctggacgta cagccggtgc tggaaattga ttttgtgaaa agcgagccta cctctatcca 300 

tcatcgtcgc ccgtggtggc agatcttccg gattcctcat gcgcggatcg tggtcgcttt 360 

gaaggtcgac agtt atg ccg cca cac gcc cct gac tec aca ggt ctt ggg 410 
Met Pro Pro His Ala Pro Asp Ser Thr Gly Leu Gly 
1 5 10 

ccc gaa gtt ttc cgc ctg cct gat gac gcg ate ccg gcc cag gat cgc 458 
Pro Glu Val Phe Arg Leu Pro Asp Asp Ala He Pro Ala Gin Asp Arg 
15 20 25 

aga tct aca cag aag aaa tac teg ctt tea gac gtc age aag cac aac 506 
Arg Ser Thr Gin Lys Lys Tyr Ser Leu Ser Asp Val Ser Lys His Asn 
30 35 40 

act ccg aat gat tgc tgg etc gta att tgg ggg aag gtg tac gat gtt 554 
Thr Pro Asn Asp Cys Trp Leu Val He Trp Gly Lys Val Tyr Asp Val 
45 50 55 60 
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act teg tgg gtt aag gtc cat cca ggt gga agt etc ate ttt gtg aag 602 
Thr Ser Trp Val Lys Val His Pro Gly Gly Ser Leu He Phe Val Lys 
65 70 75 

gcg gga cag gat tea aca caa etc ttt gat tct tat cac ccc etc tat 650 
Ala Gly Gin Asp Ser Thr Gin Leu Phe Asp Ser Tyr His Pro Leu Tyr 
80 85 90 

gtc aga aag eta ctt gca cag ttc tgc att ggt gaa etc caa acg agt 698 
Val Arg Lys Leu Leu Ala Gin Phe Cys He Gly Glu Leu Gin Thr Ser 
95 100 105 

gcg gga gat gag aag ttc aag tct tea acg ttg gag tat get ggt gaa 746 
Ala Gly Asp Glu Lys Phe Lys Ser Ser Thr Leu Glu Tyr Ala Gly Glu 
110 115 120 

gaa cat gaa gta ttt tac cac act etc aag cag cgc gtg gaa acg tac 794 
Glu His Glu Val Phe Tyr His Thr Leu Lys Gin Arg Val Glu Thr Tyr 
125 130 135 140 

ttc cgc aag cag aag ata aat cct cga tac cat ccg caa atg ctt gtg 842 
Phe Arg Lys Gin Lys He Asn Pro Arg Tyr His Pro Gin Met Leu Val 
145 150 155 

aag tea gec gtg ate att gga acc ctt ctt etc tgt tac tat ttt ggc 890 
Lys Ser Ala Val He He Gly Thr Leu Leu Leu Cys Tyr Tyr Phe Gly 
160 165 170 

ttc ttc tgg tct caa aat gta etc etc teg atg ttt ctg gca age ate 938 
Phe Phe Trp Ser Gin Asn Val Leu Leu Ser Met Phe Leu Ala Ser He 
175 180 185 

atg ggg ttc tgc act gcg gag gtg ggc atg tec ate atg cac gat ggt 986 
Met Gly Phe Cys Thr Ala Glu Val Gly Met Ser He Met His Asp Gly 
190 195 200 

aac cac gga teg tac aca caa tct acc ttg ctt ggt tac gtc atg ggc 1034 
Asn His Gly Ser Tyr Thr Gin Ser Thr Leu Leu Gly Tyr Val Met Gly 
205 210 215 220 

gee act ctt gat ctg gtg gga get age agt ttc atg tgg agg cag cag 1082 
Ala Thr Leu Asp Leu Val Gly Ala Ser Ser Phe Met Trp Arg Gin Gin 
225 230 235 

cat gtg gee ggg cac cac teg ttc acc aac ate gac cat tac gat cca 1130 
His Val Ala Gly His His Ser Phe Thr Asn He Asp His Tyr Asp Pro 
240 245 250 

gac att cgt gtg aag gat cct gat tta cga egg gtt act tct caa caa 1178 
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Asp He Arg Val Lys Asp Pro Asp Leu Arg Arg Val Thr Ser Gin Gin 
255 260 265 

ccc cga aga tgg ttt cac gag tat cag cat ate tac tta gga gta etc 1226 
Pro Arg Arg Trp Phe His Glu Tyr Gin His He Tyr Leu Gly Val Leu 
270 275 280 

tat ggc gtt ctt gec tta aaa agt gtg ttg att gat gat ttc age gec 1274 
Tyr Gly Val Leu Ala Leu Lys Ser Val Leu He Asp Asp Phe Ser Ala 
285 290 295 300 

ttc ttc agt ggt get ate ggc cca gta aag ata get caa atg aca cca 1322 
Phe Phe Ser Gly Ala He Gly Pro Val Lys He Ala Gin Met Thr Pro 
305 310 315 

etc gag atg ggc gtc ttc tgg gga ggg aag gtt gtg tac gca ctg tac 1370 
Leu Glu Met Gly Val Phe Trp Gly Gly Lys Val Val Tyr Ala Leu Tyr 
320 325 330 

atg ttt ttg etc cct atg atg tat ggt caa tac aac att ctt act ttc 1418 
Met Phe Leu Leu Pro Met Met Tyr Gly Gin Tyr Asn He Leu Thr Phe 
335 340 345 

att ggt etc tac att etc tea cag tta gtt gca ggg tgg act ctt gec 1466 
He Gly Leu Tyr He Leu Ser Gin Leu Val Ala Gly Trp Thr Leu Ala 
350 355 360 

etc ttc ttt caa gta gca cac gtt gtc gac gat gca gta ttt ccc gtt 1514 
Leu Phe Phe Gin Val Ala His Val Val Asp Asp Ala Val Phe Pro Val 
365 370 375 380 

gcg gaa aca gat ggt gga aaa gca aag att cct tct ggt tgg gca gaa 1562 
Ala Glu Thr Asp Gly Gly Lys Ala Lys He Pro Ser Gly Trp Ala Glu 
385 390 395 

atg cag gtc aga acc act acc aat ttc age tea cga tea atg ttc tgg 1610 
Met Gin Val Arg Thr Thr Thr Asn Phe Ser Ser Arg Ser Met Phe Trp 
400 405 410 

aca cat att agt ggc ggt ctg aac cat cag ate gag cac cat ctt ttc 1658 
Thr His He Ser Gly Gly Leu Asn His Gin He Glu His His Leu Phe 
415 420 425 

ccg ggt gtc tgt cat gtt cac tac cca age ata cag cca ate gtg aag 1706 
Pro Gly Val Cys His Val His Tyr Pro Ser He Gin Pro He Val Lys 
430 435 440 

get acc tgt gac gag ttc aac gtg cct tat act tec tac ccc act ttc 1754 
Ala Thr Cys Asp Glu Phe Asn Val Pro Tyr Thr Ser Tyr Pro Thr Phe 
445 450 455 460 
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tgg gcg gcc ctt agg gca cat ttt caa cat ctg aaa aac gtc gga eta 1802 
Trp Ala Ala Leu Arg Ala His Phe Gin His Leu Lys Asn Val Gly Leu 
465 470 475 

caa gat gga eta cga ctg gat ggc tga actgtgacag catgetttgg 1849 
Gin Asp Gly Leu Arg Leu Asp Gly 







485 


gcctgcact i 


■J - /** o rro 4" 4" 4~ rr 
LCdgd. 1 I LCg 


gatcgaaggt 


gcgggcgatg gaaataatca gataagagtt 1909 


gt aag i d,d.cg 


LLCdggdgga 


cr^ err a era apcr 


ffatterateaef teftccatttg teasscttcc 1969 


acctttcagg 


aacagaagtt 


gattcgaatg 


cgaaacctcc aatgagcatt tcacagccgt 2029 


cttctccttg 


gecatcatgt 


gttcctccta 


gggagcttcg gtttttggaa gttagtcagc 2089 


ttactttcga 


agategttea 


aegctcaagg 


ctagattttg tcgacactat ttagttaggt 2149 


ccgatagata 


ggtgataaga 


ttccggtgcc 


ctcacacatg tttcatcagt tgcgatgtaa 2209 


ttccagtaat 


ecaegtatgt 


ggctccagtg 


tetgetgaaa tcagcacagg cagctatatc 2269 


atgctccttg 


atctctaaaa 


aaaaaaaaaa 


aaaaaaaa 2307 



<210> 6 
<211> 484 
<212> PRT 

<213> Marchantia polymorpha 



<400> 6 



Met 


Pro 


Pro 


His 


Ala 


Pro 


Asp 


Ser 


Thr 


Gly 


Leu Gly Pro Glu Val Phe 


1 








5 










10 


15 


Arg 


Leu 


Pro 


Asp 


Asp 


Ala 


He 


Pro 


Ala 


Gin 


Asp Arg Arg Ser Thr Gin 








20 










25 




30 


Lys 


Lys 


Tyr 


Ser 


Leu 


Ser 


Asp 


Val 


Ser 


Lys 


His Asn Thr Pro Asn Asp 






35 










40 






45 


Cys 


Trp 


Leu 


Val 


He 


Trp 


Gly 


Lys 


Val 


Tyr 


Asp Val Thr Ser Trp Val 




50 










55 








60 


Lys 


Val 


His 


Pro 


Gly 


Gly 


Ser 


Leu 


He 


Phe 


Val Lys Ala Gly Gin Asp 


65 










70 










75 80 


Ser 


Thr 


Gin 


Leu 


Phe 


Asp 


Ser 


Tyr 


His 


Pro 


Leu Tyr Val Arg Lys Leu 










85 










90 


95 


Leu 


Ala 


Gin 


Phe 


Cys 


He 


Gly 


Glu 


Leu 


Gin 


Thr Ser Ala Gly Asp Glu 








100 










105 




110 


Lys 


Phe 


Lys 


Ser 


Ser 


Thr 


Leu 


Glu 


Tyr 


Ala 


Gly Glu Glu His Glu Val 






115 










120 






125 


Phe 


Tyr 


His 


Thr 


Leu 


Lys 


Gin 


Arg 


Val 


Glu 


Thr Tyr Phe Arg Lys Gin 



130 135 140 
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Lys He Asn Pro Arg Tyr His Pro Gin Met Leu Val Lys Ser Ala Val 
145 150 155 160 

He He Gly Thr Leu Leu Leu Cys Tyr Tyr Phe Gly Phe Phe Trp Ser 

165 170 175 

Gin Asn Val Leu Leu Ser Met Phe Leu Ala Ser He Met Gly Phe Cys 

180 185 190 

Thr Ala Glu Val Gly Met Ser He Met His Asp Gly Asn His Gly Ser 

195 200 205 

Tyr Thr Gin Ser Thr Leu Leu Gly Tyr Val Met Gly Ala Thr Leu Asp 

210 215 220 

Leu Val Gly Ala Ser Ser Phe Met Trp Arg Gin Gin His Val Ala Gly 
225 230 235 240 

His His Ser Phe Thr Asn He Asp His Tyr Asp Pro Asp He Arg Val 

245 250 255 

Lys Asp Pro Asp Leu Arg Arg Val Thr Ser Gin Gin Pro Arg Arg Trp 

260 265 270 

Phe His Glu Tyr Gin His He Tyr Leu Gly Val Leu Tyr Gly Val Leu 

275 280 285 

Ala Leu Lys Ser Val Leu He Asp Asp Phe Ser Ala Phe Phe Ser Gly 

290 295 300 

Ala He Gly Pro Val Lys He Ala Gin Met Thr Pro Leu Glu Met Gly 
305 310 315 320 

Val Phe Trp Gly Gly Lys Val Val Tyr Ala Leu Tyr Met Phe Leu Leu 

325 330 335 

Pro Met Met Tyr Gly Gin Tyr Asn He Leu Thr Phe He Gly Leu Tyr 

340 345 350 

He Leu Ser Gin Leu Val Ala Gly Trp Thr Leu Ala Leu Phe Phe Gin 

355 360 365 

Val Ala His Val Val Asp Asp Ala Val Phe Pro Val Ala Glu Thr Asp 

370 375 _ 380 

Gly Gly Lys Ala Lys He Pro Ser Gly Trp Ala Glu Met Gin Val Arg 
385 390 395 400 

Thr Thr Thr Asn Phe Ser Ser Arg Ser Met Phe Trp Thr His He Ser 

405 410 415 

Gly Gly Leu Asn His Gin He Glu His His Leu Phe Pro Gly Val Cys 

420 425 430 

His Val His Tyr Pro Ser He Gin Pro He Val Lys Ala Thr Cys Asp 

435 440 445 

Glu Phe Asn Val Pro Tyr Thr Ser Tyr Pro Thr Phe Trp Ala Ala Leu 

450 455 460 

Arg Ala His Phe Gin His Leu Lys Asn Val Gly Leu Gin Asp Gly Leu 
465 470 475 480 

Arg Leu Asp Gly 



<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Primer 

<220> 
<221> n 
<222> (12) 

<400> 7 

tggtggaarg anaarcayaa 

<210> 8 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<220> 

<221> modif ied#base 

<222> (4) 
<223> i 

<220> 

<221> modif iedttbase 
<222> (7) 
<223> i 

<220> 

<221> modif ied#base 
<222> (10) 
<223> i 

<220> 

<221> modif ied#base 
<222> (13) 
<223> i 

<400> 8 

rttnarnccn ccngtraacc a 

<210> 9 
<211> 22 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: Primer 
<400> 9 

aagttgcctt cgatgtttct gg 



<210> 10 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 10 

gctcgcctgg agcaaggaaa tc 22 



<210> 11 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<220> 

<221> modif ieditbase 
<222> (3) 
<223> i 

<220> 

<221> modif ied#base 
<222> (18) 
<223> i 

<400> 11 

gtngarttya tggayacngt 



<210> 12 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 



<220> 

<221> modif iedttbase 
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<222> (3) 
<223> i 

<220> 

<221> modif iedttbase 
<222> (12) 
<223> i 

<400> 12 

cknccccara anarrtaytt 



<210> 13 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 13 

gcgagctttc tcgttctttc cc 22 



<210> 14 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 14 

tatgattttg aagcgcaaca eg 22 



<210> 15 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<220> 

<221> modif iedttbase 

<222> (6) 
<223> i 



<220> 
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<221> modif ied#base 
<222> (9) 
<223> i 

<220> 

<221> modif ied#base 
<222> (14) 
<223> i 

<400> 15 

athrangrna artntaygay gt 



<210> 16 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<220> 

<221> modif ied#base 
<222> (3) 
<223> i 

<220> 

<221> modif ied#base 
<222> (6) 
<223> i 

<220> 

<221> modif ied#base 
<222> (9) 
<223> i 

<220> 

<221> modif ied#base 
<222> (18) 
<223> i 

<400> 16 

ggnaynkwnt sdatrtcngg rtc 



<210> 17 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Primer 
<400> 17 

gtgtgtacga tccgtggtta cc 



<210> 18 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 18 

aaggcgggac aggattcaac ac 



<210> 19 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 19 

ggaattcgcg atggcctcgt ccaccaccac 



<210> 20 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence ".Primer 
<400> 20 

ggaattctac tttcgcagcg tatgctacc 



<210> 21 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
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<400> 21 

ggaattcgcg atggaggcgt acgagatgg 



<210> 22 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 22 

ggaattcttc tgcctttttg ctcttgatc 



<210> 23 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 23 

gttgaattcg acagttatgc cgccacacgc 



<210> 24 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 24 

gttgaattca ggcccaaagc atgctgtcac 



<210> 25 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 



29 



29 



30 



30 



<400> 25 
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cgggatcctc tcctggcgca ccatcgtc 



28 



<210> 26 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 26 

ggggtaccaa cgcgctttcc caccaacg 28 



<210> 27 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 



<210> 28 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 28 

gctctagact atactttcgc agcgtatgc 29 



<210> 29 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 



<400> 27 

gctctagagc gatggcctcg tccaccacc 



29 



<400> 29 

gctctagagc gatggaggcg tacgagatgg 



30 
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<210> 30 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Primer 
<400> 30 

gctctagatt attctgcctt tttgctc 



<210> 31 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 31 

gctctagaga cagttatgcc gccacacgc 



<210> 32 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 32 

gctctagaag gcccaaagca tgctgtcac 



<210> 33 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 33 

caggaaacag ctatgacc 



<210> 34 
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<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Prime r 
<400> 34 

aaactgcaga ttcccgatct agtaacatag 



<210> 35 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 35 

ccggaattcg catgcctgca ggtccccaga 



<210> 36 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 36 

tgtaaaacga cggccagt 



<210> 37 
<211> 7 
<212> PRT 

<213> Unknown Organism 

<220> 
<221> Xaa 
<222> (4) 

<223> Description of Unknown Organism conserved amino 
acid sequence 



<400> 37 

Trp Trp Lys Xaa Lys His Asn 
1 5 
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<210> 38 
<211> 7 
<212> PRT 

<213> Unknown Organism 
<220> 

<223> Description of Unknown Organ ism: conserved amino 
acid sequence 

<400> 38 

Trp Phe Thr Gly Gly Leu Asn 
1 5 



<210> 39 
<211> 7 
<212> PRT 

<213> Unknown Organism 

<220> 

<223> Description of Unknown Organism: conserved amino 
acid sequence 

<400> 39 

Val Glu Phe Met Asp Thr Val 
1 5 



<210> 40 
<211> 7 
<212> PRT 

<213> Unknown Organism 
<220> 

<223> Description of Unknown Organism: conserved amino 
acid sequence 

<400> 40 

Lys Tyr Leu Phe Trp Gly Arg 
1 5 



<210> 41 
<211> 8 
<212> PRT 

<213> Unknown Organism 
<220> 

<223> Description of Unknown Organism conserved amino 
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acid sequence 



<220> 






<221> 


Xaa 




<222> 


(2) 




<ZZo> 


(jIU 


or Asn 


<220> 






<221> 


Xaa 




<222> 


(3) 




<223> 


Gly 


or Asp 


<400> 


41 





He Xaa Xaa Lys Val Tyr Asp Val 
1 5 



<210> 42 
<211> 8 
<212> PRT 

<213> Unknown Organism 

<220> 

<223> Description of Unknown Organ ism: conserved amino 
acid sequence 

<220> 
<221> Xaa 
<222> (5) 
<223> Gin or Asp 

<220> 
<221> Xaa 
<222> (6) 
<223> Tyr or Thr 

<220> 
<221> Xaa 
<222> (7) 
<223> Met or Val 

<400> 42 

Asp Pro Asp He Xaa Xaa Xaa Pro 
1 5 
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